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Preface 
This h is tory records th e highlights of the developmen t of electrical 
engineering education on the Rolla ca mpus, known firs t as the 
University of Missouri School of Mines and Metallurgy, and, now as 
the Universi ty of Missouri-Rolla. 
There is a remarkable continuity of purpose and mission in 
electrical engineering educa tion at UM-Rolla . The early leaders of the 
department developed a progra m tha t provided a stron g emphasis on 
the basics of the science and practice of elec trical en g inee rin g while 
offering an op portunity for specializa tion . This philosophy of a 
broad-based, in-depth, rigorous curriculum in electrical engineerin g 
exis ts today. The philosophy of quality undergraduate educa tion is a 
hallmark of this department's program, pas t and present. 
The department has met th e challenges of the growth of elec trica l 
engineering, adding new areas of teaching and research as the 
discipline evolved. 
Today th e elec trical engineering department a t UM-Rolla is one of 
the larges t in the United States. It has approximately 1,300 full - and 
part-time students. The department offers degree programs which 
include the bachelor of science, master of science, doctor of philosophy, 
and doctor of engineerin g. These programs are approved by the 
Accredita tion Board for Engineering and Technology (formerly the 
Engineers' Council for Professional Development) and th e Nor th 
Central Associa tion of Colleges and Secondary Schools . 
Today electrical engineering at UM-Rolla can be charac terized as a 
department with: 
•High-quality undergraduate and graduate s tudents devoted to 
the s tudy and learning of electrical engineering; 
• A pres tigious fac ulty, devoted to excellence in teaching and 
quality in research and scholarly activities; 
•An outs tanding curriculum that provides depth an d breadth in 
the science and prac tice of electrical engineering; 
•Programs tha t provide study and research opportunities in all 
areas of electrical engineering, including circuits, communications, 
con trol systems, computer engineering, electroni cs, elec tromag-
xi 
xii I Preface 
netic fie lds and waves, electromechanical energy con ve rsion, 
electro-optics, power systems, and solid s ta te ma terials; 
•Graduates that are sought by indus try and governmental agen-
cies th roughout the nation . 
Research and s tud y in current and advanced areas of electri cal 
engineering applica tions are directed by 35 faculty, most of whom hold 
the doctorate, and fi ve teaching fell ows who are Ph .D. candidates. 
This group is assisted by over 40 graduate assistants, supervised by a 
faculty associate, w ho teach in the departm ent's laboratory program. 
In the pas t fi ve years, 13 outstanding teaching and resea rch faculty 
have been added to the department. Many of th ese new faculty have 
joined the department with significant experience in indu strial re-
search and development laboratories . External research funding and 
scholarly works of textbooks and professional journal publica tions by 
the fa culty and students are at an all-time high . 
Today the electrical engineering department continues to be 
recognized worldwide for its und ergraduate program and is in the 
process of gaining recognition as a center of quality graduate and 
research programs. 
Many efforts have been initia ted to involve alumni and fri ends in 
the continued development of the department. These include an 
Industry Advisory Council for the power program and th e Academy of 
Electrical Engineers . Industrial, foundation, and alumni giving to the 
department's development program has grown s teadily and is n ow 
the larges t in the departm ent's history. Special scholarships have been 
es tablished through endowments in the names of Thomas O .English, 
C. James Grimm, I. H. Lovett, F. H. Frame, and Robert H . Nau . An 
endowed equipment account has been es tablished and fund s given to 
this account will ensure that the department will continue to be 
well-equipped, and that an outstanding labora tory program will be 
maintained . Other endowments include an alumni graduate fellowship, 
and a recent fellowship, the Fred Finley Endowed Fellowship in 
Communica tion Theory, as well as a s tudent loan program . Three 
professorships have been es tablished- the Emerson Electric, the 
Schlumberger and the Teledyne MEC. 
The electrical engineering department continues to follow the 
philosophy of a strong undergraduate curriculum established by our 
founding faculty and chairmen, Frame and Lovett . Roger Nolte led in 
the es tablishment of a doctoral program in the '60s, and Robert Betten 
brought to Rolla many faculty members with doctora l degrees in 
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preparation fo r the development of a research program. Today we are 
building on the work of these leaders. 
Directions for the future of the department are well-established. 
They con tinue to be: 
•A quality student body in electrical engineeri ng; 
• A rigorous, broad undergraduate program with ample opportuni-
ty for specializa tion; 
•A quality teaching and research facu lty tha t h as depth and 
breadth in a ll areas of electrical engineering specialties; 
• Growth in research and graduate programs supported by fund-
ing from industry and state and federal governments; 
•A growing involvement of alumni, industry, and fo undations in 
the support of teaching and research programs of the department. 
The future of the department will be built on the s trong base 
established in its history. The student will always be our first concern. 
The department is entering a new era of research and graduate 
program development. In this new era it will make many contributions 
to the electrical technological growth and needs of the nation in a way 
quite different from the past. The future of the department is bright. 
With the combined efforts of students, facul ty, Dean Davis, Chancel-
lor March ello, alumni, and industrial friends, the electrical engineer-
ing department at UM-Rolla will continue to be one of the nation's 
leading programs in undergraduate education and will become one of 
the nation's major research departments. 
J. Derald Morgan 
Department Chairman 
Emerson Electric Professor 
of Electrical Engineering 

CHAPTER I 
The Formative Years, 1871-1924 
In 1871, the University of Missouri School of Mines and Metallurgy 
(MSM) was established a t Rolla, a town on the crest of the Phelps 
County Ozark hills. During the same era, James C. Maxwell produced 
his famous treatise on electricity and magnetism, William Wallace 
produced the first American dynamo, and Alexander Graham Bell 
invented the telephone. In the same decade, the wizard of Menlo Park, 
Thomas Edison, worked his magic and developed an incandescent 
lamp system and formed, in 1877, the Edison Electric Light Company. 1 
On the horizon, other pioneers, including George Westinghouse and 
Charles P. Steinmetz, demonstrated the potential uses of electrical 
power. As the electrical industry came into being, the profession of 
electrical engineering also began to take shape. In 1884, the founding 
of the American Institute of Electrical Engineers (AIEE) signaled the 
formal birth of the profession. 
The Massachusetts Institute of Technology established the first 
electrical engineering program in America in 1882. 2 A degree in 
electrical engineering at MSM became available in 1915, but an interest 
in the technical applications of electricity existed virtually from the 
beginning of the school. Armand Ravold, a s tudent at MSM from 1875 
to 1877, remembered that C.P. Williams, the School's first director, 
demonstrated an electric arc lamp during Ravold's tenure as a student: 
This is to certi fy, that in the fa ll of 1876, I saw Professor 
Williams, ... demonstrate and expla in an Electric Arc Lamp in the 
Chemical Laboratory of the School. Professor Williams and his 
assistant se t up a battery of Electric Cells, some 20 or more in 
numbe1~ in the Ch emical Labora tory of the School. An electric cell 
consis ted of zinc and carbon elements immersed in a solu tion of 
sodium bichromate dissolved in diluted sulphuric acid. The cells 
were connected together and the current genera ted by them was 
allowed to flow through the carbons of the lamp, w hich produced 
a brilliant light at the point of contact of the two carbons. Whether 
the lamp was Hand-regulated or Self-regulated I do no t re member, 
but I think that it was self-regulated by a shunt current. It was the 
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first electric light that I had ever seen, and need less to say, I was 
fascinated by it. In fact, it was the talk of the School for weeks 
afterwa rd . ... 3 
Prior to this experiment, the Rolla Herald reported Aug. 1, 1872, that 
Director Williams had returned from a trip to the East where he 
purchased" .. . a fine Holtz electrical machine [and] a Duboscq electric 
lamp with battery of 100 cells ... " 
A "Course" in Electricity 
For those at MSM who wished to pursue the app lications of 
electrici ty beyond Williams' demonstration of an arc lamp, physics 
courses were offered in the 1880s, and late in tha t decade a B.S. degree 
in physics and mathematics became available to students. A B.S. 
degree in general science by the 1890s supplanted the old program. 
In the last decade of the 19th century, a "course" in electricity 
became available to students . The 1894 MSM Cal'alogue explai ned the 
rationale for such a program: "For the benefit of those who may lack 
the time, the money, or the inclination to spend four years in 
preparation for professional work, certain special courses . . . are 
offered." 
--
-----
Apparatus room, Physical Laboratory. 
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Included among these courses was a two-year program in electricity, 
designed to prepare students for" . .. management of light or power 
plants and application of electricity to mining opera tors . .. . " '1 The 
course, th e narra tive continued, sought to provide a good fo undation 
for the profession of electrical engineering. This represented the first 
printed reference to the profession of electrical engineering at MSM. 
The course included classes in mathematics and physics as well as 
classes entitled "Special Electricity," "Dynamo Electricity," and" Applied 
Elec tricity." These classes were open to s tudents pursuing baccalaure-
ate degrees in other disciplines as well as to special students who did 
not intend to earn a degree. The 1894 Ca talogue also mentioned the 
availability of special classes in electricity and magnetism. Lectures 
Classroom scene, circa 1904. 
were to be based on Thompson's Lessons in Electricity and Slingo and 
Brooke' s Electrical Engineering. Finally, a physical lab, which included 
the application of electrical measurements and care and management 
of dynamos and motors, 5 was available for three hours per week 
throughout the academic year. 
The 1898 Catalogue indicated that offerings had been expanded to 
include "Electricity and Magnetism," "Dynamo Electric Machinery," 
and "Alternating Current Machinery."6 The 1901 Catalogue listed as 
additions to the program, "Electrical Transmission" and "Dynamo 
Design." By the beginning of the 20th century, MSM offered a variety 
of courses in electrical engineering. During the 1906-07 school year, the 
course in electricity totaled 89 semester hours. The department of 
physics offered the electricity program and related electrical engineer-
ing courses at MSM as was typical on college campuses throughout the 
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United States at the time .7 In spite of the program's lack of formal 
organization, students at MSM in the early years of the century 
exhibited considerable interest in electrical engineering as illustrated 
by the popularity of the electricity course and by an impressive list of 
senior theses dealing with electrical energy. 8 
Expansion of the Electrical 
Engineering Curriculum 
World War I, beginning for Europeans in 1914 and for Americans in 
1917, created a great need for technical expertise, and electrical 
engineering was high on the priority list. Even though some Universi-
ty of Missouri officials disapproved of the expansion of engineering at 
Rolla beyond the parameters of mining and metallurgy and others 
advocated moving the school to Columbia, support for the develop-
ment of degree progrnms in areas such as electrical engineering 
1'.l .ll/'I ' >' 1· 11·: 11· 
Campus scene, 1917. 
increased in the early years of the 20th century. Before MSM could 
offer a degree in electrical engineering, however, an act of the 
legislature and a ruling by the state's highest court were necessary. 
In 1915 the Missouri General Assembly passed the Buford Act, 
enabling MSM to offer " ... the bachelor of science and professional 
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degrees in mining engineering, in metallurgy, in mechanical engineering, 
in electrical engineering, in chemica l engineering, in civil engineering, 
and the degree of bachelor and master of science in general science."9 
The University of Missouri Board of Cura tors voted 5-3 to ignore 
the Buford Act, the majority maintaining that it was the Curators' 
preroga tive, rather than the legislature's, to establish University 
curriculum. 10 
MSM supporters took their case to the Supreme Court of Missouri. 
Harry Tobias Heimberger of Rolla, the student who would be the 
School's first degree recipient in electrical engineering, served as the 
plaintiff. The court found the Buford Act to be just and proper and 
ordered its implementation. 11 The court decision assured a future for 
electrical engineering at MSM although fundin g such programs 
continued to plague MSM officia ls for another generation . 12 
Passage of the Buford Act did not result in an immediate surge of 
enrollment in electrical engineering. In 1917, Heimberger became the 
firs t person to graduate from MSM with a B.S. in elec trical engineering. 
No electrical engineers graduated between 1918 and 1920 although 
three s tudents had lis ted elec tri ca l engineering as their major in 1918, 
and six s tudents had chosen the discipline by 1920. 13 In 1921, three 
Miners earned degrees in electrical engineering and every year since 
Harry Tobias I-Ieimberger. 
6 I Completing the Circuit: A Century of Electrical Education nt MSMIUMR 
then, the graduating class has included elec trical engineers. In 1924, 
the year of departmentalization, the first professional degree of 
electrica l engineer was awarded to Israel H. Lovett. Professional 
degrees were available to those who had completed a thesis based 
upon a minimum of three years of professional experience .14 
The Faculty 
The physics department served as the cradle of electrical en gineer-
ing during these forma tive years. Prior to World War I, th e task of 
developing and teaching the initial courses fell to the physicists and, in 
particu lar, to Austin Lee McRae. McRae held an Sc.D. in physics from 
Harvard. He joined the faculty at MSM in 1891, departed in 1894 and 
returned in 1899 . In 1915, he became the institution's 10th director. 
When McRae depa rted in 1894, Arthur H. Timmerman succeeded him 
and served as head of the department until McRae returned . McRae 
Austin Lee McRae . 
continued as the lone faculty representative of physics and electrical 
engineering until 1914. During this time, he also developed the 
campus's first physical laboratory. Floyd H. Frame joined the depart-
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ment in 1914 as an instructor in physics and electricity. Frame held an 
A.B. degree in electrical engineering from Clark University and th e 
professional degree of electrical engineer from Worcester Polytechnic 
Institute. 15 In 1919, Leon E. Woodman, a physicist with a Ph.D. from 
Columbia University, succeeded McRae as department head. For a 
brief period during World War I, R.S. Wallis and Ralp h E. Duffy 
assisted in teaching electrical engineering courses . 
Floyd I-I. Frame. 
George R. Dean, who held an academic appointment in mathematics, 
also could be added to the electrical engineering faculty of this period. 
His legendary exploits in calculus classes captiva ted over a generation 
of Miners . Dean's research interests belonged to electrical engineering 
as well as to mathematics. Over the years, Dean p ublished in the 
General Electric Review, the London Electrician, and the Transactions of the 
American Institute of Electrical Engineers. The 1915-16 volume of the 
Tran sactions contains an article by Dean en titled "Calculation of Long 
Distance Transmission Lines for Electrical Engineering." Occasionally, 
Dean spen t his summers at the General Electric Laboratory in 
Schenectady, N.Y., where the great Steinmetz presided. Dean's 
research at the G. E. Laboratory related to the sphere gap voltmeter and 
magnetic flux densities .16 
8 I Completing the Circuit: A Century of Electrical Education at MSMIUMR 
In 1916, electrical engineering gained in status by virtue of the 
Buford Act. In the 1916-17 school year, the department of physics 
became the department of physics and electrical engineering. By 1923, 
the year before physics and electrical engineering became separate 
departments, the staff included Professor Woodman, Associate Profes-
sor Frame, Assistant Professor Ryland F. Ratliff (who held an M.S. in 
electrical engineering from Indiana University and joined the MSM 
faculty in 1920), and Israel H. Lovett, a graduate of MIT's electrica l 
engineering program, who joined the staff in 1921. Joseph Worley, an 
MSM alumnus, served as an instructor during the 1923-24 school 
year. 17 
During these years, the department was fortunate to have men 
wi th impressive academic credentials such as McRae and Woodman, 
for professors with earned doctorates prior to the 1920s were rare. 
Dedicated men such as Frame and Lovett with solid academic 
backgrounds in electrical engineering laid the foundation for the 
discipline. 
Rolla Building. 
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Physical Facilities 
Until completion of the Electrical Engineering Building in 1959, 
classes, labs, and offices were housed first in the Rolla Building and, 
after 1902, Norwood Hall . Even in the 1890s MSM personnel expressed 
pride in their physical laboratory which, as the MSM portion of the 
University of Missouri Catalogue for 1893-94 pointed out, was 
" ... especially strong on the side of electricity and comprises two 
dynamos, with which a small electric lighting plant is maintained ." 18 
Norwood Hall. 
By 1914 the physics laboratory in Norwood Hall could just as well 
have been ca lled an e lectrical engineering lab for it contained a variety 
of generators, motors, rotary and stationary transformers, voltmeters, 
ammeters, fluxm eters, coils, and condensers. 19 In the early 1920s, with 
an electrical engineering degree program in hand, Professors Frame 
and Lovett expanded the laboratory in Norwood Ha ll 's basement. The 
faciliti es on the eve of departmentaliza tion are described in the 1923 
MSM Ca talogue: 
The Department of Physics and Electrical Engineering is 
loca ted in Norwood Hall. The lecture room is in the southeast 
corner of the building on the first fl oor. On the sa me floor are 
found the office and recitation room used by the department. All 
of the laboratories are located in the basement of the building. The 
Physical Laboratory is a large, well-lighted room, and is well 
equipped with wn ter nnd gas and suitable tables for ca rrying on 
nearly one hundred experiments especially chosen for engineer-
ing s tudents. 
The department is well equipped with apparatus for ca rrying 
on the work as it is outlined for engineering students. As the 
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demand for courses in pure science increases, it is intend ed to 
increase the equipment so as to mee t the needs and inte rests of 
these students. 
Curriculum 
Prior to auth oriza tion of a degree program in electrical engineering, 
it would have been logical to expect few courses in electrical engineerin g, 
but the electrici ty course made available a variety of classes in the 
subj ec t. Once a degree had been authorized, a full-fledged curriculum 
appeared for the first time in the Catalogue of the 1916-17 school year. 
According to Israel Lovett, MIT's program served as a model fo r the 
electrical engineering curriculum at MSM as it did for most schools in 
America . 
The curricular description in the 1923 MSM Catalogue reads: 
The curriculum in Electrical Engineering is intended to give a 
foundation in the general principles upon which the development 
of electrica l enginee ring practice depends. Co-ordinated w ith this 
instruction in general principles are courses of a more profess ional 
nature. A close relationship exists between classroom and labora to-
ry work . The latter consists of a study of method s of electri ca l 
measurements and tes ts of instruments and machines of the usual 
types found in prac tice . Two labora tories are eq uipped with 
modern apparatus for thi s work- the Electri ca l Mach inery Labo ra -
tory and the Electrical Measurements Labora tory. In the Electri ca l 
Machinery Labora tory are two large test benches provided w ith 
transfer panels so that connections may be readily made with any 
machine which is to be tested. The Electrical Measurements 
Laboratory is equipped with high grade apparatus for making 
standard electrical measu rements. Transfer panels in these labora-
tories make it possible to connect any kind of power ava ilable with 
any circuit in either laboratory. 
Another laboratory is being equipped for work in rad io 
communica tion. 
The philosophy of the electrical engineering undergraduate pro-
gram at MSM/UMR was established early. MSM's electrical en gineer-
ing curriculum has adhered to the spirit of that early program . The 
intent from the beginning has been to provide the s tudent with a broad 
foundation in the disci pline while offering him or her ample experi-
ence in practical applications . The early day program and the curricula 
of the 1980s reflect the technological transforma tion of society. While 
the curricula prior to departmentaliza tion emphasized electrical power 
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and anticipated the communications revolution, the curriculum of the 
80s had been modified to accommodate the com puter age. 
Students 
Thousands of s tudents over the years 11ave elec ted to major in 
electrica l engineering a t MSM/UMR, but prior to 1924, the number was 
small. Before authorization of a degree in elec trica l engineering, it was 
impossible to dis tinguish between the student who preferred electrical 
engineering or one who leaned toward physics. In the absence of a 
separa te electrica l engineering departmen t or degree, physics may 
justifiably cla im the ea rly graduates. Nevertheless, the classroom and 
work experi ences of many of those graduates sugges t that electrical 
engineering was their chosen vocation. Such stud ents included 
Mervin J. Kelly, a 1914 graduate who pioneered in trans-Atlantic 
communications and served as president of the Bell Telephone 
Laboratories. 2° Kelly re turned in 1936 to receive an honorary doctor of 
engineering degree. Albert G. Wishon, a student at MSM in 1875-76, 
was a pioneer in Cali fornia's power and light ind ustry. His son, A. 
Emory Wish on, ea rned a B.S. in general science a t MSM in 1909 and 
followed in his father's footsteps in the Ca li fornia power and light 
utilities. 21 Zen taro Iijima took the elec tricity co urse in the 1895-96 
school year and returned to Japan to become a noted eiectrical 
engineer and manufacturer.22 
In the years be tween the founding of MSM in 1871 and 1924 when 
electrical engineering achieved depar tm ental sta tus, the young disci-
pline hardly occupied center s tage a t the technological school in the 
Ozarks. In spite of somewhat modest origins, however, elec trical 
engineering served as a part of MSM virtua lly from tl1 e beginning. It 
became apparent in the generation after 1924 that the discipline would 
play a significant role at the institution. 
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CHAPTER II 
Years of Growth and 
Rationalization, 1924-1959 
A separate de partment fo r e lectrical engineering a t MSM beca me a 
reality in 1924. Departmentaliza tion symbolized the adminis tration 's 
recognition that the youthful profession was beginning to play an 
important role in American socie ty. For tha t matter, in the year of 
departmenta li za tion the Missouri School of Mines and Metall urgy was 
re la ti ve ly young by ins ti tutional s tandards. Between 1924 and 1959, 
the in s titution and the departm ent of electri ca l engineering grew and 
matured . In 1959 as th e d epartment prepared to move into the new 
Elec trica l Engineering Building, MSM and elec trica l engineering 
approached a new era in higher educa tio n. 
In spite of its you th , elec trica l engineering during the 1920s bore 
little resemblance to the found lin g profession that appeared in the 
1880s with the crea tion of the AIEE. In 1924, the World Power 
I. 
Members of AIEE, 1930s. 
13 
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Conference condu cted its first meeting. Closer to home, a 50,000-kilowatt 
transmitter was installed in Chicago. Both the conference and the 
powerful transmitter reflected the tremendous grow th and expa nsion 
of electricity since World War I. A communications revolution was 
helping to transform society as th e telephone, the vacuum tube, and 
the rad io beca me available to the masses. Such changes brought 
exciting new challenges in electrical engineering ed ucati on to school s 
of technology across the nation , including MSM. 
Between the world wars, MSM experienced some growth in 
enrollment but expansion was gradual and nothing like the explosion 
that would take place after World War II. In the fall of 1924, the 
students numbered 399 and by the fall of 1945, the student population 
had increased to 905. In 1924, 38 stud ents declared electrical engin eer-
ing as their major; in 1945, 126 stud ents majored in electrical 
engineering. 1 
Director Fulton's View of 
Electrical Engineering at MSM 
Charles H. Fulton beca me director of MSM in 1920 and continued 
in that capacity until 1937. As a metallurgist, Fulton's educa tional 
priorities were in favor of mining and metallurgy. He viewed electrical 
engineering as" .. .in the one case ... a special branch of metallurgy, 
and in the other ... a great and important branch of power engineering."2 
However, Fulton did not prevent the expansion of courses in electrical 
engineering during his tenure as director. 
The New Department-Faculty 
From 1924 until near the conclusion of World War II, the electrical 
engineering faculty changed little . Professors Frame and Lovett made 
up the faculty of the new department in 1924. Frame, who had jus t 
earned the professional degree of electrical engineer from Worcester 
Polytechnic Institute, became the department head. Lovett upgraded 
his credentials in 1924 when he earned MSM's first professional degree 
of electrical engineer and again in 1928 when he earned a master's 
degree from the University of Michigan. It also should be mentioned 
that Professor Woodman of the physics department assisted his 
colleagues by teaching a sophomore course, "Principles of Electrical 
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Professor Lovett in the power laboratory. 
Engineering," and a junior course, "Principles of Alternating Currents." 
In 1925, George 0. Ranes joined the faculty. Ranes beld a B.S. in 
electrical engineering from the University of Oklahoma. In 1937, J. 
Stuart Johnson was appoin ted an instructor in electrical engineering. 
Johnson had earned a Ph.D. in electrical engineering from Iowa State 
University and was the first electrical engineer at MSM to possess such 
credentials. Frame, Lovett, Ranes and Johnson made up the staff 
through 1943 until the necessities of war prompted some expansion of 
the faculty. Joseph Worley served as an instructor for one year in 
1923-24 and Charles A. Van Doeren was instructor in 1927-28. 
The typical electrical engineering professor of this era in American 
higher education had a bachelor's degree combined with some 
practical on-the-job experience.3 By these standards, MSM's electrical 
engineering faculty possessed impressive academic credentials. 
The New Department-Students, 1924-1945 
When the new department was created, 38 students had declared 
electrical engineering as their major. That number gradually increased 
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to 79 in the 1931-32 school year but dropped to 47 the next year as the 
Great Depression deepened and enrollment at MSM plummeted. 
Young Americans apparently recognized the need for electrical 
engineers on the horizon, however, and by 1939, the year World War II 
began in Europe, 105 of the 897 Miners were aspiring electrical 
engineers. Through the war years, the proportion of electrical engi-
neering majors to the total student population remained approximate-
ly the same as in 1939.4 
George 0. Ranes. Israel H. Lovett. 
The majority of electrical engineering students and, for that matter, 
the majority of students at MSM were Missourians. In the 1920s, 53 to 
61 percent of the student body listed Missouri as their permanent 
residence. The Great Depression of the 1930s increased the percentage 
of native sons in the enrollment. In the 1934-35 school year, 79 percent 
of the student body hailed from Missouri. By 1937, 80 percent of the 
students were Missourians although 23 other states and a few foreign 
countries were represented. 5 
Because engineering was mostly a profession for males at this time, 
the majority of students were men. In 1927, the student newspaper, 
the Missouri Miner, listed 15 coeds in the student body of 505. 6 Of the 
handful of women who attended MSM during the period, electrical 
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engineering could claim its share. The graduating class of 1944 
included Jean McCaw Lloyd, daughter of long-time faculty member 
Sam Lloyd. Jean, the first female electrical engineering graduate of 
MSM, graduated 10th in a class of 77, but she only could be an 
Jean McCaw Lloyd. 
honorary member of Tau Beta Pi, for membership in the engineering 
honorary society was open only to men .7 In 1945, Amy Goodhue West, 
daughter of mathematics professor E. A. Goodhue, became the second 
coed to complete the undergraduate curriculum in elech·ical engineering. 
Lloyd and West served as pioneers for their sister engineering 
counterparts in the second half of the century for they illustrated that 
women could successfully complete requirements for engineering 
degrees and could enter the work force . 
Included among the students of this period were young men 
whose careers would become entwined with electrical engineering at 
MSM, C. James Grimm of the class of 1930 and Gabriel G. Skitek of the 
class of 1943. Grimm and Skitek returned to their alma mater after 
World War II and served a generation of electrical engineering students 
at MSM/UMR. 
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Gabriel G. Skitek. 
Student Organizations-1924-1945 
For more than a half century, electrical engineering faculty mem-
bers at Rolla have encouraged student involvement in professional 
organizations. On Dec. 15, 1924, the Missouri Miner announced that a 
student chapter of the American Institute of Electrical Engineers 
(AIEE) would be established at MSM. The first formal meeting took 
place in 1925, and Israel Lovett served as the firs t faculty adviser. 8 
General honor societies such as Tau Beta Pi (organized in 1906) and Phi 
Kappa Phi (organized in 1916) were open to outstanding electrical 
engineering majors as was Theta Tau, a professional engineering 
fraternity.9 During the 1930s, a Radio Club was developed for those 
interested in communications. 10 
These organizations, particularly AIEE, served to encourage 
professional activities for undergraduates. In fact, the faculty expected 
students in electrical engineering with sophomore or higher standing 
to belong to the student branch of AIEE. Jim Grimm, for instance, 
became MSM's first contestant in the AIEE's District Seven Best Paper 
Contest. A student chapter of the Institute of Radio Engineers and the 
Theta Mu Chapter of Eta Kappa Nu, honor society for electrical 
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engineering s tudents, would be es tablished in 1948 and 1950, 
respectively. 11 
Physical Facilities, 1924-1945 
Throughout this period, Norwood Hall served as the home of 
electrical engineering as well as other academic disciplines. Electrical 
engineers found that, prior to departmentalization, Norwood Hall was 
a more- than-adequate faci lity given the min imal laboratory equipment 
that was required. As the years passed, however, the number of 
majors and classes as well as the amount of lab equipment increased 
C. James Grimm with students testing the power output of an electric motor. 
and space was a major problem until the completion of the Electrical 
Engineering Building in 1959. Actually, a building to house electrical 
engineering, mechanical engineering, and physics reached the plan-
ning stages in 1930, but the Great Depression and World War II 
interrupted those plans . A generation later each of the three disci-
plines could claim a building as its own. 12 
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The laboratory space with which the s taff made do until 1959 is 
described in the following excerpt from the March-April 1954 issue of 
the MSM Alumnus: 
In 1921 the north ma chinery laboratory in the basement of 
Norwood Hall was rewired in conduit, tes t benches a nd a panel 
board were installed, thus, giving thi s room modern labora tory 
facilities. During 1922 the southwest machinery laboratory room 
was similarly equipped . 
The two rooms described above ... provided the space allotted 
for elec trical machinery laboratories in the early 1920s. This same 
space in 1954 is s till the only space allotted to electrica l machinery 
labora tories . During the past thirty years there have been many 
revisions and alterations in power supply facilities, obsole te 
machines have been replaced by modern units and ... many new 
units have been added but with no increase in available space. 
By the late '30s, the faculty had benefited from a good relationship 
with industrial firms, resulting in the acquisition of valuable lab 
equipment from companies such as American Telephone and Telegraph, 
Emerson Electric, General Electric, Southwestern Bell, and Westing-
house.13 
Curriculum, 1924-1945 
For engineering education in America, the interwar years represent-
ed a time for introspection and change. The technological require-
ments of World War I coupled with the features characteristic of a 
mature industrial society demanded that educators take stock of 
engineering curricula. The Mann Report of 1918, sponsored by the 
Carnegie Foundation, presented the first comprehensive study of 
engineering education. The Mann Report was followed by the 
Wickenden Report, which was compiled by a team led by educator 
William E. Wickenden under the auspices of the Society for the 
Promotion of Engineering Education. In addition to the presentation 
of statistical information regarding curricula, faculty academic 
qualifications, and the like, the Wickenden Report recommended the 
creation of an agency with the authority to accredit engineering 
curricula. In 1932, the Engineers' Council for Professional Develop-
ment (ECPD) was created.14 With the advent of ECPD, American 
engineering education in the 1930s moved toward more uniform 
curricula . 
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In general, these trends affected electrical engineering ed ucation 
especially technological breakthroughs in areas such as communication . 
Vacuum tube technology, for instance, became increasingly important 
and sufficiently complex to require some graduate work for those who 
wanted to remain truly com petent in the field of communications. 15 
At MSM, curricu lar revision began prior to the 1930s. Director 
Fulton arrived on campus in 1920, and curricular reform began soon 
after. Curricula at MSM lacked uniformity a t that time as degree 
Oscilloscope laboratory. 
programs varied from 185 to 197 credi t hours . 16 On the eve of 
departmentalization of electrical engineering, a revised curriculum 
went into effect with the 1922·23 school year. Thereafter, each 
en gineering cu rriculurn required 172 hours for graduation, including 
164 hours of specific requirements and eigh t hours of electives. 17 All 
engineering curricula sh ared a common first year. 
The objectives of the electrical engineering curriculum are summa-
rized in the following excerpt from the MSM Bulletin for 'J 925: 
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Electrical Engineering 
Professor Frame, Associate Professor Lovett. 
The purpose of the curriculum in Electrical Enginee ring is to 
prov ide a thorough training in the fundamental princip les upo n 
which the development of electrical engineering practice depends. 
Rather than giving a speciali zed course in any branch of the 
profession opportunity is give n to identify these fundamental 
principles in their num erous applica tions. Also the stud ent is given opportuni ty to pursue studies of a humanistic type, and 
subjects devoted to th e business aspects of enginee ring, thu s 
making possible a broad educa tion . 
The elec trica l engineering work proper begins in the second 
semester of the sophomore year with an elementary course designed to acquaint the student with the va ri ous parts of 
electrical machines and circuits and with the va rious te rms used in 
electrical engineering. In the junior and senior yea rs more ad-
va nced courses are given in the principles of alternating currents, 
electrical machines, generation and distribution of energy, and the 
various applica tions of electricity. An importan t feature of these 
courses is the solution of numerous practical problems. 
Par ticu lar atten tion is given to the proper correlation o f labora tory work to class room study. Laboratory courses include a 
study of methods of electrica l measurements and tes ts of practica l-
ly all types of electrica l instruments and machines used in practice. 
The extensive equipment of the Electrical Engineering Labora-
tories makes possible an experimental study of the various types 
of electrica l appara tus. Two laboratories are equipped with mod-
ern appara tus for this work-the Electrical Machinery Laboratory 
and the Electrical Measurements Laboratory. In the Electrica l 
Machinery Laboratory are two large test benches provided with 
transfer panels so that removable connections may be readily 
made with any machine which is to be tested. Instruments and 
other auxiliary labora tory equipment are p rovided for this experi-
mental study of electrical machines. The Electrical Measurements 
Laboratory is equipped with high grade apparatus for making 
standard electrical measurements of curren t, voltage, resis tance, inductance, capacitance, magnetic properties of iron , and the 
calibration of instruments . 
A student who has received the degree of Bachelor of Science 
in any engineering curriculum may also receive the degree of 
Bachelor of Science in Electrical Engineering upon the sa tisfactory 
completion, under the supervision of this dep artment, of at leas t 
forty hours of work in excess of that required for the first degree, 
provided that the student already has credit for 1050, 1051, 1052, 1053, 1055, 1056, 1057 and 1058. 
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The Department of Electrical Engineering is located in Nor-
wood Hall w ith the laboratories in the basement and the lecture 
rooms on the first floor. 
Aerial view of the campus, 1925. 
Electrical engineering courses included lectures and labs in "Elements 
of Electrical En gineering," "Electrical Machinery," "Electrical Mea-
surements," "Principles of Electrical Engineering," and "Electrical 
En gineering Design ." Additional courses included "Radio Com-
munication," "Power Stations," and "Electric Railways." As the 
prosp ective graduate approached the senior year, three requirements 
represented the capstone of the undergraduate program. The faculty 
encouraged each student to gain on-the-job exp erience in an electrical 
engineering p lant or industry during the summer break prior to the 
senior year. At the very least, they expected four weeks of" observation, 
note-taking and sketching at some electrical plant." During the final 
semeste1~ each degree candidate wrote a senior thesis requiring 
original thought and investigation. The faculty also Jed the graduates 
on a senior trip to power s tations, telephone companies, electrical 
manufacturing firms, and the like. I8 
In 1924, MSM officials revised the curricula again. All undergradu-
a te degree programs were to con sist of 158 semester hours. As in the 
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earlier rev1s10n, all engineering students shared a freshman-year 
curriculum which consisted of the following: 
Freshman Year. All Curricu la . 
First Semester.-General C hemis try, 4-6; Ge nera l Engineering 
Drawing, 0-9; Rhetoric and Composition , 3-0; Trigonometry and 
College Algebra, 5-0; Military Science and Tactics, 1-2; Physical 
Training, 0-1 (no credit); Specia l Lectures, 1-0 (no cred it). Second 
Scmestcr.-General Chemistry, 4-6; Descriptive Geo me try, 0-9; 
Rhetoric and Composition, 3-0; A naly ti cal Geo metry, 5-0; Military 
Science and Tactics, 1-2; Physical Tra ining, 0-2 (no credi t) ; Specia l 
Lectures, 1-0 (no cred it). Su 111111er Sc/100/.-Plane Surveyin g, 4. 
(Lect.-Lab.) 19 
The remainder of the electrical engineering program constituted 
"Curriculum VI" in the Catalogue: 
Curriculum VI. Electrica l Enginee ring. 
Second Year: First Semester.-Mechanical Computations, 1-0; 
Machine Drawing, 0-3; Engli sh, 3-0; Calculus, 4-0; Physics, 4-6; 
Prin. Electrica l En gineering, 3-0; Military Science & Tactics, 2-1. 
Second Semester.-English , 3-0; Calculus, 4-0; Machine Shop, 0-3; 
Physics, 4-6; Elementary Electrical Practice, 0-6; Fundamentals of 
Alternating Currents, 2-0; Mi litary Science & Tactics, 2-1. 
Third Year: First Se111cster.-Econom ics, 3-0; Theoretica l Mechanics, 
3-0; Mechanisms, 0-3; Metals in Engineering, 2-0; Electrical 
Machine1y, 3-0; Electrical Measurements, 0-6; Alternating Currents, 
3-0; Electives, 3-0. Second Se111ester.-Hydraulics & Water Power, 
3-3; Economics, 3-0; Mechanics of Materials, 3-0; Physical Meta llurgy, 
0-3; Electrica l Power Transmission, 3-0; Experimenta l Electrica l 
Engi neerin g, 0-6. Summer: Work in Practice . 
Fourth Year: First Sc111estcr.-Power Plants, 3-3; Radio Com -
munication , 3-0; Electric Power Stations, 3-0; Expe rime nta l Electri-
cal Engineering, 0-6; Electric Railways, 3-0; Electrica l Engineering 
Seminar, 1-0; Electives, 3-0. Second Se111ester.-Power Plants, 3-3; 
Telephone Communication System s, 3-0; Electrical Engineering 
Design, 0-6; Radio Communication Lab, 0-3; Economics of Power 
System Design, 3-0; Electrical Engineering App lications, 3-0; 
Senior Trip; Non-Technical Electives, 2-0. 
After these revisions, the MSM curricula in engineering changed 
little until the 1950s although some temporary changes were instituted 
during the 1940s to meet the demands of World War II. Consequently, 
for the next two decades the curriculum in electrical engineering 
essentially remained intact although there were course or laboratory 
revisions and additions. By the late '30s, for example, a 150-watt 
shortwave transmitter for telephone or telegraph transmission had 
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been added to the li st of electrical engineering equipment. The station 
was located in a soundproof room in Jackling Gymnasium .21 The1938 
Catalogue indicated that new courses had been added, including 
"Communication Engineering," "Electronics," and "Vacuum Tubes."22 
ECPD Accreditation 
After 1936, ECPD accreditation became a benchmark of excellence 
in en gineering education. Although the accreditation process was 
volu ntary, a favorable report from an ECPD inspection team was 
beneficial. Rules and bases for ECPD accreditation includ ed evalua tion 
of the qualifications, achievements, and productivity of the faculty of 
the department being reviewed . The ECPD accrediting team also 
considered the quality of instruction in service departments, admis-
sions requirements for students, overall student quality, and the 
achievements of graduates as well as the curricula, physical plant, and 
finances . 
In 1936, an ECPD team visited MSM's campus and appraised all 
degree-granting engineering disciplines . The team found the electrical 
engineering curriculum and faci lities adequate but advised school 
officials to employ an additional fac ul ty rnembe1~ preferably one with 
] . Stuart Johnson. 
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an earned doctorate.23 Dr. J. Stuart Johnson was subsequently employed, 
and in its report of Oct. 1, 1937, the ECPD approved MSM curricula in 
electrical as well as ceramic, civil, metallurgical, and mining engineering. 
Of the accredited disciplines, only civil and electrical engineering were 
outside mines and metallurgy and civil engineering's program had 
been on campus from the beginning. The electrical engineering staff 
deserved credit for acquiring accredited status for this new discip line. 
MSM's electrical engineering program was the first in ECPD Region V 
(Arkansas, Kansas, Louisiana, Missouri, Oklahoma, and part of 
Texas), to receive approval. ECPD, after reorganiza tion, is now the 
Accreditation Board for Engineering and Technology (ABET). 
MSM During World War II 
On Dec. 7, 1941, Japanese aircraft attacked America's naval base at 
Pearl Harbor, and the United States entered World War II. Probably 
more than in any other war, civilization looked to science and 
technology to provide solutions so critically needed to win the wa r. An 
unprecedented accelera tion of technological accomplishment resulted . 
The electrical engineering profession would bear its share of the 
challei1ge. 
At MSM, Fulton had resigned as director in 1937 and William R. 
Chedsey replaced him. Chedsey and some faculty members and 
townspeople became embroiled in a controversy over whether MSM 
should separa te from the University of Missouri. In addition , insuffi-
cient funds and inadequate facilities and the like contributed to a 
general state of gloom. In August 1941, Chedsey stepped down . He 
was replaced by Curtis Laws Wilson, a metallurgist with a Ph.D. from 
Goettingen. Wilson, whose title was dean rather than director, would 
serve until 1963, longer than any of his predecessors. But the problems 
which plagued the campus had to be placed on hold in deference to the 
priorities of war. More than ever, the nation would need engineers. 24 
Regular registration increased through the 1942-43 school year and 
then declined. To illustrate, 112 students declared themselves to be 
electrical engineering majors in 1942-43. The following year, the 
number had plummeted to 68. In recognition of national needs, the 
faculty reduced graduation requirements to 144 hours. University 
officials also added a 12-week summer session which enabled students 
to complete their degree programs more rapidly. 
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Several special federal programs also were introduced to the 
campus including the En gineering, Science and Management War 
Training Program, a Signal Corps Program, and the Army Specialized 
Training Program . Hundreds of men participated in these programs . 
The electrica l engin eering faculty coopera ted with all programs and 
supervised the Signal Corps Program. Beginning in September 1942, 56 
men bega n a pre-radar course which included n on-cred it instruction in 
circuit theory, electronics, and radio communica tions. By th e spring of 
1943, 159 soldiers had received certificates verifying that they had 
completed the program . 25 
Before the war concluded, the electrical engineering fac ulty antici-
pated the post-war expansion of the electrical industry. In addition to 
serving candida tes for degrees, the departme nt institu ted one- and 
two-year courses of technical training p reparing ve terans for positions 
as technicians in areas such as powe1~ radio, te levision, and con trol. 26 
Post World War II 
An expansion of the electrica l industry rest1lted from the war. 
Perhaps "explosion" would be a more appropria te term. The war had 
accelerated the development of things such as radar, microwaves, and 
electronic instrumentation. On th e horizon, an avalanche of electronic 
technology awaited the electrical engineer. The n ew technology would 
include transistors, in tegrated circuits, computers, and calculators. In 
addition , television gradually joined the radio and then black-a nd-
white television gave way to color television. 
As the world war concluded, officials at MSM braced themselves 
for 11uge enrollment increases as almost seven million men were about 
to be released from the armed forces. Presumably, a good many of 
them would take advantage of the Servicemen 's Readjustment Act of 
1944 (the GI Bill of Rights) which would assis t them as they pursued 
goals in higher education. The electrical engineering faculty remained 
the same in number as before the war. Stuart Johnson was on leave in 
1944-46, (Johnson, in fact, would not return to Rolla until th e 1960s) 
but Carl T.A . Johnk had joined the staff as an instructor. Johnk had a 
B.S. degree from Shurtleff College and a B.S. degree in electrica l 
engineering from MSM. 27 
Enrollment increased from 905 the year before to a record 2,565 in the 
1946-47 school year. Four hundred of these elected to major in electrical 
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engineering, making the department the larges t on campus. If there 
were any doubts about the future of electrical engineerin g at MSM, 
they were washed away by the tide of new students. 
Overcoming Stepchild Status 
As officials of MSM attempted to cope with the huge pos t-war 
student body, the issue of separa tion was raised aga in . Its resolution 
could be postponed no longer. Since the 1870s the mos t persistent and 
divisive issue facing supporters of MSM had been whether the ca mp us 
would be better served as an integral part of the University of Missouri 
or separate from it. Over the years, various groups, including faculty, 
administrators, students, alumni, and townspeople debated the issue 
of whether engineering education at Rolla should be limited to mining 
and metallurgical engineering. 
It required an act of the legislature, the Buford Act of 1915, and a 
state supreme cour t ruling before degrees in chemical, electrica l, and 
mechanical engineering could be offered at MSM. In 1941, Director 
Chedsey resigned under duress, as he s tated , beca use he had 
encouraged the growth of disciplines beyond th e scope of mines and 
metallurgy. 28 Chedsey's successor, Curtis Laws Wil son, received a 
mandate from University President Frederick Middlebush to end the 
controversy, but America 's entry into World War II took precedence 
over all other matters. 
After the war, the separation issue intensified because of a clash 
between the administration and certain faculty members including 
Floyd H. Frame, head of the electrical engineering departm ent. Frame 
and other separa tionists accused President Middlebush and other 
officials, including Dean Wilson, of "victimizing" the Rolla campus. 
The charges included allegations of discrimination agains t engineering 
programs at Rolla beyond the scope of mines and metallurgy. The 
separationists also charged University of Missouri officials with 
refusing to allocate a fair share of state funds for MSM. 
The issue reached a peak in 1948 when the University of Missouri 
administration decided to discipline some of the more outspoken 
separationists on the faculty. Frame and four other tenured professors 
were to be transferred to the University at Columbia. In his 34th year at 
MSM, Frame was to be demoted to the rank of assis tant professor of 
electrical engineering at the University of Missouri. One-third of his 
time was to be devoted to electrical engineering, two-thirds to the 
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University buildings department . Frame and his colleagues resigned 
ra ther than accept the transfer, bu t this action rendered separation an 
emotional issue that divided all those interested in MSM. 
Mervin J. Kelly publicly sup ported the transfer and opposed 
separa tion . Another alumnus, W.O. Keeling, and Pl1elps County 
Representative Booker H. Rucker thought the administration had 
gone too far when it transferred the professors. In 1949, Rucker 
introduced House Bill 82 in the Missouri House of Representatives. 
The bill would make MSM's top administra tor directly responsible to 
the Board of Cura tors thus bypassing the University ad ministration in 
Columbia. The bi!J was defea ted. It represented the fi nal serious 
attempt to achieve separation. 
After 1949, for a variety of reasons, University officials became 
more recep tive to development a t MSM, and in 1964, the crea tion of 
the University of Missouri at Rolla essentially laid the issue to rest. 29 
Faculty-1946-1959 
The expansion of the faculty was a d istinct fea ture of the post-war 
years. While the number of faculty had remained cons tant between 
Israel H. Lovett. 
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the world wars, the vast number of majors in electrical engineering 
made additio nal faculty essential. 
Between 1946 and 1949, the following new faculty arrived: Fred 
Bea tty, William A. Ford, John Hammann, and Gabrie l Skitek in 1946; 
William Feist, Paul Gray, John Cappeck, Robert Montgom ery, and 
Joseph Rittenhouse in 1947; Richard Wheat, Arthur Grove, Horace 
Horton, Josepl1 Worley, John Zaborszky, Palmer Lee A nthony, Jr. , Jo hn 
Barcroft, Herbert Crosby, William Murney, Jr. , and C. James Grimm in 
1948; and Edward Erdely i, Walter Graham, Gera ld Sinnamon, James 
Skiles, and Roger Nolte in 1949. Some, like Skitek, Grimm, Nolte, and 
Crosby, remained for m.any years and helped shape the future of 
electrica l engineerin g at MSM. 
Most of those, a t the time o f employment, had B. S. degrees in the 
disci pline and on-the-job experience. Only John Za borszky had a 
doctorate (a scien ce doctorate from Hungarian Technical University). 
The increasingly complex e lectrical engineering profession dictated 
that v irtually all of those who remained on the faculty return to 
gradua te school for a master's d egree or beyond . 
In 1948, Israel Lovett succeeded Floyd Frame as department 
chairman. Lovett, who served as chairman until his re tirement in 1960, 
presided over a much larger d epartment than his predecessor. The 
Israel H . Lovett in his office in the Electrical Engineering Building. 
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1949-50 bulle tin shows tha t the facu lty had increased in size to 16, four 
times larger than the departmental faculty of the 1930s . The size of the 
facu lty decreased in 1950 as did student enrollment for most veterans 
had comple ted graduation requirements by that time. Following a 
slump in the early 1950s the faculty slowly expanded until the end of 
the decad e w hen it totaled 19. 
This pos t-war faculty, like their counterparts of the interwar yea rs, 
emphasized teaching. In 1946-47, classes and labs ran from 7 a.m.-10 
p.m. Mondays through Sa turdays. C. James Grimm was always there 
to advise s tudents. He was, as one student reca lled, "the kind of guy 
who would pa t you on the back or kick you in the pants depending on 
wha t you need ed a t the time.":i11 Through the years, Grimm advised 
thousands of s tudents and had the u ncanny knack of remembering 
them years later. Students of that period also would remember Gabriel 
Ski tek, " the human dynamo," who was always on the move attending 
committee meetings, teaching classes, or contacting a government 
agency or Clll industrial firm in search of laboratory equipment. 
The faculty of this genera tion emphasized teaching but did not 
ignore research. Many faculty began to p ublish by the late 1940s and 
early 1950s . Jn the 1960s the department developed major research and 
graduate progra ms. 
Slidcrulc-toting s tudents of the mid-'50s might recall the grading 
practices of Professor Freeman T. Tingley. In particular, s tudents might 
remember the stars, diamonds, and other coded marks that mystified 
s tudents and kept them guessing about their fa te in Tingley's classes 
until the end of the semester. Tom Herrick recalled waiting with fellow 
s tuden ts outside Tingley':; office to discuss his grade on an examina-
tion and overhearing a discussion that took place between the usually 
gruff professor and a s tudent. On th<l t occasion , Tingley was especial-
ly gracious and encouraged the studen t to argue for more points on the 
exam . The s tudent and the eavesdropping Herrick became more 
incredulous when the professor continued adding points to each 
problem. A t last the s tudent completed his arguments and asked 
triumphantly, "Do you want to record my new grade?" "No," Tingley 
replied, "I have already recorded your grade. This was merely for your 
benefit." Needless to say, Herrick and friends did not s tay to argue for 
points tha t day. 3 1 
The re.la tionship between faculty and students in this period was 
formal, though cordial. Most students recalled spending pleasa nt 
evenings in the homes of their professors, and most students felt 
32 /Completing the Circuit: A Century of Electricnl £d 11ca tio11 nl MSM!UMI\ 
comfortable approaching one or more of their professors for help in 
solving academic as well as personal problems . 
Students, 1946-1959 
The large number of s tudents was a distinguishing feature of MSM 
from 1946to1959. As mentioned previously, 2,565 students enroll ed at 
MSM in 1946-47 and 515 declared electrical engineering as the ir major. 
Of the 1,262 freshmen that year, roughly 75 percent were veterans. 
These former Gls represented a new breed of s tudent for th ey were 
older, more experienced, and more mature. Many had wives and 
children and they pursued their educational goals in a seriou s manner. 
These war veterans were on the H.olla campus to acquire an education 
so they could get on with th e life plans tha t had been interrupted by 
war. Because they refused to parti cipate in student activities so 
characteristic of the cam pus prior to World War Il , dress codes, 
freshmen beanies, the freshman fi ght, and hazing disappeared thus 
concluding a chapter of s tudent life a t MSM . 
Between 1946 and 1959, total enrollment varied from a low of 1,210 
students in th e 1951-52 year to a record high of 3,039 s tud ents in 1959. 
Electrical engineering claimed a substantial number of s tudents. 
Electrical engineering majors increased and declined with the ebb and 
flow of general enrollment. Electrical engineering experienced a peak 
in 1950 when 123 earned the B.S. degree in electrical engineering.;i2 In 
the following year, placement officials proudly announced that 
starting salaries of MSM grad uates in 1951-52 averaged $334 per 
month .33 
By the early 1950s, enrollment declined as veterans of World War II 
completed their degrees, but Korean War veterans soon replaced 
them. Enrollment gradually increased through 1959 when the depa rt-
ment could claim 632 majors. 
As before the war, the great majority of students at MSM came from 
Missouri but more s tates were represented. For example, during the 
1949-50 school year, the Missouri Miner recounted that 1,450 students 
listed Missouri as their state residence, 368 listed Illinois, 171 listed 
New York, and 78 listed Wisconsin. The student population that year 
included 50 international students with India, China, and Turkey 
having the largest representation. 
Another distinguishing feature of thi s era is the increased number 
of graduate students. Research and development, with federal grant 
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support, beca me a more important fea ture of higher educa tion. The 
most dramatic increases in research efforts and graduate education in 
electrical engineering at Rolla came after 1964, as will be discussed 
later. Although MSM remained essentially an undergraduate institu-
tion which emphasized teaching, the graduate program expanded. In 
1946, campus-wide enrollment included 86 gradua te students. In 
1950-51, graduate enrollment peaked at 187. It dropped to 68 in 1953-54 
but i ncrcased to 143 by 1959. 
Prior to 1946, students could ea rn graduate credit in elec trical 
engineering at Rolla, but graduate degrees had to be granted throu gh 
the Grad uate School at the University of Missouri at Columbia. In 
1946, MSM initiated a master's degree program and H.L. Seneff 
earned the first M.S. degree in l'lectricu l engineering in 1947. 1'1 For the 
remainder of the period, the gradua te program remained small and 
work was res tricted lo the master's level. 
Student Organizations 
After 1948, th e s tud ent branch of AIEE had to share the limelight 
with th e I nstilu le of Radio Engineers (IRE). The joint studen t branch of 
the AIEE and IRE was among the first of its kind . The Radio Clu b 
remained active, and th e Theta Mu chapter was es tabli shed in 1950 and 
received recogni tion by the electrica l engi neering honora ry society, Eta 
Ki.1ppa Nu, in 1951. Theta Mu's duties included preparation and 
distribution of a depi.1rtmcntnl newsletter for alumni, selec tion of the 
outstanding senior electrical enginee ring student each year, and 
provision of cash awa rds for the bes t AIEE-lRE student paper. During 
its firs t decade of exis tence, Theta Mu consistently ra nked among the 
lop chap ters of Eta Kappa Nu in the nation in ac tivities, membership 
records, and paper contests.:i5 
Curriculum, 1946-1959 
From 1946 th rough 1952, the curriculum remained essentially the 
sa me as befo re World War II although new courses with accompanying 
labs included "Communica tions Networks" and "Ultra-High Fre-
quency." Students enjoyed considerable latitude during their final 
y ars; seniors s lected 15 credit hours in elective subjects. As the 
requirements in electrica l engineering broadened during the 1950s, the 
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number of electives diminished to a minimum of six credit hours. 36 
The 1952-53 school bulle tin reflected the firs t major curricular 
revision in many years, as requirements for gradua tion changed from 
150 credit hours to 148. The difference was a reduction in cred it hours 
for chemistry durin g the freshman year.37 By th e la te '50s, the 
"work-in-prac tice" summ er requirement prior to th e seni or yea r and 
the senior trip had been eliminated from Curriculum VJ. Moreover, the 
148 hours for gradu ation no longer included credit fo r fres hman-
sophomore military science or freshman physica l educa tion . 
In the 1958-59 school year, the department anticipated its move into 
a new building and into a new era. It is interes ting to exa mine 
Curriculum VI : 
Numbe r 
Chem. ] 
and 2 
Draw. ]] 
Engl. l 
Ma th . 5 
C.E. 1 
M. 10 
P.E. 1 
Chem. 3 
Draw. 12 
Engl. 2 
Ma th . 8 
Hist. 160 
M. 20 
E.E. 51 
Engl. 
Curriculum VI , Elec tri cu l Eng in eering 
Na me o f Co urse 
Freshman Year 
Firs / Se11 1es ler: 
Genera l Chemi s try ....... .. ............... .. 
Genera l Engin eering Drawin g l .. .. 
Rhetori c a nd Compositio n ............ .. 
Algebra a nd Trig nome try ............ .. 
*Ele menta ry Pla ne Survey ing ...... .. 
Milita ry Fundame nta ls .... .. .. 
Phys ica l Edu catio n .. .. .... ..... .. .. ....... . 
Seco11d Se111es /er: 
General Ch emis try ........ .. 
Descriptive Geome try ................. . 
Rhe tori c and Compositio n ............. . 
Ana ly tic Geome try and 
Ca lculus II ............ ................... .. .... . 
America n Civiliza tion ................ .. .. .. 
Milita ry Fundam enta ls ............. .. .... . 
Sopho mo re Yea r 
Firs/ Se111es /er : 
Principles o f Elec trica l 
Engin eering ........ ........................... . 
See foo tnote** ....... .. .................... .. .... . 
Ho urs Pe r Wel'k Credil 
L.ec l. Lab. I lo urs 
4 
() 
3 
5 
2 
3 
() 
3 
5 
3 
2 
16 
3 
3 
3 
6 
() 
() 
3 
13 
() 
6 
() 
() 
0 
7 
() 
() 
5 
2 
3 
5 
2 
2 
() 
Jl) 
3 
2 
3 
5 
3 
2 
]8 
3 
3 
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Math . 21 Analytic Geometry and 
Calcu lu s 11 ........... . 
······ ···· ············· ·· 
4 0 4 
Phy. 21 General Physics Lectu res .. 4 0 4 
Phy. 32 Ge neral Physics Labora tory ....... ... 0 3 ] 
M. 30 Military Fundamentals .... ................ 2 1 2 
Econ . 100 Principles of Economics ............. ... 3 0 3 
19 4 20 
Sccw1d Sc111cs tcr: 
E.E. 53 Princi ples of Electrica l 
Engineering ...... ...... ........... 3 0 3 
Engl. See foo tn ote*• ...................... . 3 () 3 
Math . 22 Analytic Geometry and 
Ca lculus Ill ........................... ......... 4 0 4 
Mech. 51 Engin eering Mech<1nics-
Statics .......•.•.•.••••.. . . ' .. .. .... ' ... ' ...... ' ... 3 0 3 
Phy. 25 Ge neral Physics Lectures ................ 4 0 4 
Phy. 36 Ge nera l Physics Laborntory 0 3 l 
M. 40 Military Fundamentals .... .... ............ 2 2 
19 4 20 
•stud ents presenting credit in Trigonometry will sched ule Elementa ry 
Plane Surveying in the first semester. Those without credit in Tr ig-
onometry will schedul e Elementary Pbne Surveying in the second 
semes ter. 
*"Requirements fu lfill ed by successful completion of any one of courses 
Engl. 51, 75, 100, 102, 11 0, J25, ·170, provid ed a t leas l one three credit 
hour course in literature is included . 
Curriculum VI, Electrical Engin eering 
Hours per Week Credit 
Number Name of Course Leet. Lab. I-lours 
Junior Year 
First Se111ester: 
E.E. 131 Electrica l Machinery ................... ..... 3 0 3 
E.E . 141 Principles of Alternating 
Currents ......................... ..... .. .......... 3 3 4 
E.E . 142 Electrica l Engineering 
Measurements .. .. ... .... .. ..... ............ 0 6 2 
E.E. 261 Princi pies of Electronics .......... ... ... .. 3 0 3 
E.E. 262 Electronics Laboratory ... ................. 0 6 2 
Math. 201 Differential Equations .. ... ... .. ..... .. .. ... 3 0 3 
Mech. 103 Mechanics of Materials ............... .. ... 3 0 3 
15 15 20 
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Seco nd Semester: 
E.E. 132 Experimenta l Elec trica l 
En gineering ..... ...... 0 6 2 
E.E. 133 Electrical Machinery .. 3 0 3 
E.E . 251 Elec tric Transmission 3 0 3 
E.E . 275 Electric and Ma gne tic Fie lds .......... 3 0 3 
E.E. 277 Electronic Circuits ...... ..................... 3 0 3 
E.E. 278 Electronic C ircuits Laboratory .... 0 6 2 
M ech . 104 Ma terials Tes ting ..... 0 3 
Met. 113 Metnls and Alloys in 
En g ineerin g ........... 2 0 2 
-
14 15 19 
Senior Year 
First Se 111 esler: 
Econ. 201 *Engineering Economics .... .. ..... .... . 3 () 3 
E.E. 134 Experimenta l Elec trical 
En gineering ....... .. ... . . . ..... .. ... ... ..... 0 6 2 
E.E. 135 Electri ca l Machinery .... 3 0 3 
E.E. 195 Electrica l Engineering Semi nar. 1 () 1 
E.E. 241 Electri ca l Transients ................... .... . 3 0 3 
Mech.102 Eng ineering Mech anics-
D yn am ics .. 2 () 2 
**Electives .... ........... .... ... .. . 6 0 6 
-
18 6 20 
Second Semester: 
E.E. 263 Network Ana lys is .............. 3 0 3 
C.E. 131 Eleme ntary Fluid Mechanics .......... 3 0 3 
M.E . 120 Power Plants Laboratory ........... 0 3 
M.E. 121 The rmodynamics ................ .............. 3 0 3 
Phy. 251 Atomic and N uclear Physics .......... 3 0 3 
**Electives ........... ........ ....................... 7 0 7 
- -
19 3 20 
*Econ. 314 or Econ. 356 may be taken in place of Econ . 201 . 
**Electives for both the firs t and second semes ter senior yea r are to be 
chosen in conference with the department cha irman and nre subject to 
his approval. Six credit hours of electives must be chose n from E. E. 
electives. 
Physical Facilities, 1946-59 
Electrical engineering kept its old quarters, Norwood Hall, from 
1946 to 1959. Record enrollments caused a serious shortage of space 
for classrooms, labs, and offices, particularly from 1946 to 1950, 
and electrical engineering spilled out of its headquarters in Norwood 
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I !all lo oc ·upy lhre' le11"1porury buildings and lwo rooms in the Old 
Metal lurgy Building. By 1954, the d •parlment hnd sufficient equipment 
for an induslridl •lcclron ics lnbora lory, but there was no spnce for it. 
A dassromn doubl •d ns a radiation lab. J\11 of the equipment in the 
radio lab mad' it difficult lo walk about, and the eleclrica l machinery 
l<1b bulg •d al lh • se,1ms with Cljt1ip111ent. ~" 
El •ctrical •ngin ' •rin~ , l MSM rcquir •d new physi al foci lilies, and 
th ' Uniwrsity of Missouri Board of urators recognized the need. The 
prob] •m relnl 'U lo funding. As lo physical faci lities, on the eve of 
completion of the n 'W building, the following d •scription for the 
1958-59 s hool y •ar provid •s a ni ' summary: 
El •ctri <ii Engin •cring: The I, borntorics of the Electrical Engi-
n •ering Dep. rt111 nt Ltre located on the ground floor and on the 
first floor of Norwood I !all. Their power requirements are 
suppli •d by 220-volt, 110-volt, and 32-voll, d-c generators of 
approximntcly 125 kw combined capacity, 10 portnble lead-acid 
and ni<.:kel-iron-nlkali ba lt •rics providing voltages from 1.2 volts to 
6.0 volls, and a 3-phns • transformer bank of 45 kvn cnpacity 
making 3-pha:;c and single-phase n-c power available at 220 and 
110 volts. The cl• tronics and communication lnboratorics are 
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equipped with a variety of vacuum-tube regulated d-c power 
supply units as well as numerous types of constant vo ltage 
transformers with which to augment the main power supply. 
The electrical m achin ery laboratori es contain standard types of 
a-c and d-c rotating machine ry, ranging from a fraction of a horse 
power to 35 horse power. The d-c machines are of the shunt, 
series, and compound type. The a-c machines are represen ted by 
single and polyphase alterna tors and motors. The polyphase a-c 
motor group includes various types of squirrel cage and wou nd 
rotor induction mo tors, and com mu ta tor motors representing th e 
adj u stable speed type. A wide va ri ety of single-phase powe r 
transformers is also prov ided in thi s laboratory. 
Prony brakes a nd electri ca l dynamometers, both a-c and d-c, 
are available for loading p urposes together wi th resis tance loads of 
the water barrel, carbon, and res istance w ire type. 
Measuring ins truments of high accuracy are ava il able in 
sufficient qu antity and of proper range to insure obta ining th e 
maximum amount of information from each laboratory experiment. 
The types of ins truments available represent, insofa r as possible, 
the types found in indu stry. 
For advanced work in power and machinery, various specia l 
types of equipment are ava ilable, such as amplidynes, thymotrol 
control sys tems, mototrol sys tem, d-c calculating board, and 
mag netic oscillograph. 
The elec tronics and communications labora tories contain ade-
quate high quality audio oscillators, radio frequency osci lla tors, 
vacuum tube voltmeters, cathod e-ray oscill ographs, sq uare wave 
generators, electronic switches, frequency meters, Tektron ic 
osci ll ograph, Q-meter, d-c a mplifiers, radio frequency bridges, 
R-L-C bridges, television receivers, F.M. receivers, ohmmeters, 
op tica l pyrometers, dielectric hea ting equipment, precis ion 
condensers, precision inductors, ar tificia l transmission lines, and 
the usual D' Arson val, and thermo-couple ty pes of meters. 
An analog compu ter w ith capacity to seventh order differential 
equations is used in demons trations of principles and circuits 
involved in computer work. Graduate s tudents are allowed the 
use of the computer. 
The ultra-high frequency labora tory co ntains a wide varie ty of 
equipment such as U.H.F. oscillators, antennas, coaxial wave 
meters, cavity frequency meters, slot ted lines, horns, parabolas, 
wave guides, wave guide at tenuators, wave gu ide crystal mounts, 
wave guide slotted sections, wave guide tuners, bolometer bridges, 
klystrons, magne trons, and an adequa te supply of coaxial cable 
and wave guid e fittings. 
The measurement laboratory test equipment consists of poten-
tiometers for voltage and current measurements, R-L-C bridges, 
audio oscillators, ohmmeters, Micromax and Esterline Angus 
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recording meters, standard cells, decade condense rs, decade 
resistors, variable inductors, watt m eters, wa tt-hour meters, 
dynamometer ins truments, iron vane instruments, thermo-couple 
ins truments, and D' Arson val instruments. 
Plans are being prepared for a n ew Electrica l Engineering 
laboratories building which w ill provide improved housing for the 
excelle nt equipment of the department . Funds fo r thi s bu il ding are 
to be provided by the seventy-five million doll ar bond issue 
approved by the people of Missouri in 1956. It is expec ted that 
construction wi ll s tart early in 1958.40 
In 1956 passage of a $75 million bond issu e included $4. 9 million 
in reques ts from the Rolla campus. With public approval, officials 
allocated $1 million of this amount for the construction of an 
Electrical Engineering Building. The co mple tion of this building by 
the 1959 fall semester inaugura ted a new era in electrical e ngineering 
at the University of Missouri School of Min es and Metallurgy. The 
dream that began with building plans in 1930 was at la st fulfill ed. 
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CHAPTER III 
The Maturation of Electrical 
Engineering at MSM/UMR, 
1959-Present 
The launching of sputni k in 1957 was a significa nt date in the 
annals of engineerin g edu cation for it signaled the beginning of the 
race for technological leadership between the United Sta tes and the 
Sovie t Union . The American public p rovided a mandate for winning 
this race, and funds became ava ilable ~ram private and governm ent 
agencies for scientific and technologica l research. For ins tance, the 
National Defense Ed uca tion Act of 1958 placed higher ed uca tion 
within the grasp of any student with the in tellec tu al ca paci ty lo earn a 
college degree. In the ea rly 1960s President Kennedy announ ced his 
hopes for landing an American on the moon before the end of the 
decade. All these factors made scientific training and research a 
desirable commodi ty. Technologica l instituti ons possessed the grea tes t 
potential to profit from these socie tal priorities. 
American universities increased spending for research and devel-
opment from $334 milli on in 1953 to $2.6 billi on in 1968. 1 In order to 
obtain th ese fund s, univesities, more than ever, came to rely upon 
fe deral agencies. 
By the 1970s, national priorities expanded to areas such as energy 
conserva tion . Along w ith the shift in interest, the more farsighted 
en gineering educa tors an ticipa ted a decline in government-sponsored 
research and a nticipa ted a grea ter need for a closer working relation-
ship between universities and industry. 
Elec trica l engineering ed ucation reflected the na tiona I interes ts of 
the 1960s and 1970s for electrical engineers would increasingly be 
involved in meeting the nation's objec tives whether they were the 
space race, defense contrac ts, or energy con serva tion. These new 
socie tal requirements, along with the new high technology of the 1970s 
and 1980s (very high-speed integra ted circuits, fiber optics, super 
4·1 
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computers, stealth missiles, laser communications, and direct digital 
sa tellites), made the profession more complex than ever. High-tech 
features were integrated into traditional specialties such as power and 
communications as well as into newer areas such as medical electronics 
and digital techniques. The most successful electrical engin eering 
departments on America's campuses would be able to combine the 
traditional areas with the new. Given these complexities, the Ph.D. 
became the advanced degree required for those electrical engineers 
who planned careers in higher education and/or research . 2 
A New Building at MSM 
In the fall of 1959, the electrical engineering faculty could call a new 
three-story building home. Of reinforced concrete column and beam 
construction, the new building emphasized functional use. The 
The north entrance of the Electrical Engineering Building. 
ground floor included machinery laboratories, computation rooms, a 
photography lab, a network analyzer room, workshop, instrument 
room, and several other research rooms. The middle floor included 
space for eight large classrooms, a conference room, and offices for 
faculty and staff. The upper floor included a variety of electronics labs 
(circuits, measurements, radiation, and antennas, digital and analog 
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computers, and advanced networks), three spacious classrooms, an 
instrument room and repair shop, and a half dozen rooms that could 
serve as offices or research rooms. 3 
The Development of a Modern Faculty 
It was appropriate that Lovett served as departm ent chairman at 
the time of the move to the new building, for the soft-spoken 
department chairman personified the continuity and tradition of 
electrical engineering a t MSM. Lovett had been on e of the two original 
members of the electrical engineering department a t its inception in 
1924. Love tt would step down as chairman in 1960 when he reached 
manda tory retirement age . He became the fi rst professor emeritus of 
electrical engineering at MSM. 
Ahead lay a series of exci ting transformatio n s in engineering 
education. At Rolla, the Missouri School of Mines and Metallurgy 
would soon become the University of Missouri at Rolla and, in 1968, 
the University of Missouri-Rolla. 
As the new chairman, Roger E. Nolte would be responsible for 
directing the department during the transformation. Nolte had joined 
Roger E. Nolte. 
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the faculty during the post-war expansion in 1949. During th e mid-'50s 
he took a leave of absence to complete his Ph.D. at Iowa State. In the 
previous decade, the men who bore the burden of responsibility in the 
department included Lovett, Grimm, Skitek, Rittenhouse, and Nolte. 
Between 1956 and 1961, men like George McPherson (1956), Robert 
Nau (1957), Robert Chenoweth (1960), and Richard Harden (1960) 
joined the faculty. Each in his own way added to the professional 
Robert H. Nau. 
stature of the department. For instance, McPherson developed the 
modern power program at Rolla. Nau was a prolific publishing scholar, 
and Chenoweth and Harden had Ph. Os. 
When Nolte became department chairman in 1960, he inherited a 
department with a sound undergraduate program. Students, facilities, 
and the curriculum were firmly established and recognized. These 
accomplishments resulted from the work of the faculty of the past 
generation. For MSM's electrical engineering department of the 1960s, 
research was the area which required expansion. Those electrical 
engineering programs nationwide which would experience success 
would combine a good undergraduate teaching program with research 
complete with graduate degrees, good laboratory equipment, and 
federally supported research endeavors. 
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Top priorities under Nolte's leadership included recruiting faculty 
with the proper credentials for research in the 1960s and developing a 
Ph.D. gradu ate program in electrical engineerin g. The School adminis-
tra tion coopera ted with th e department in achieving these objectives. 
In the early 1960s, several elec trical engineers with doctora tes joined 
the faculty, including J. Robert Betten (1962), Ralph Carson (1964), 
Edward Bertnolli (1965), and James Tracey (1965). Their research 
interests enabled the department to broaden its specialties beyond the 
traditional areas of power and communica tions to include computer 
systems, advanced electronics, and the like. 
C. James Grimm. 
In 1962, the University approved electrical engineering's proposal 
to offer work leading to the Ph.D. Electrical engineering became the 
seventh department on campus to gain such approval. Prior to this, 
electrical engineers who sought doctoral degrees at MSM earned them 
in a related area like engineering physics. In 1962, electrical engineer-
ing enjoyed the distinction of having the largest number of majors on 
campus (783) and 22 full-time facu lty.4 As in the past, electrica l 
engineers at MSM had responded to needs in a positive manner. After 
1962, the tempo of change on the Rolla campus accelerated, and the 
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Test instrumentation power laboratory. 
electrical engineering department would be called upon to meet new 
challenges. 
From MSM to UMR 
The school year 1962-63 represented the realization of an important 
objective for electrical engineering when the Ph.D. program gained 
approval. That year also represented the end of an era as Curtis L. 
Wilson, dean of MSM since 1941, prepared for retirement. He would 
be succeeded by Merl Baker, a mechanical engineer from Kentucky. As 
the campus adjusted to a new dean in 1963-64, faculty, staff, and 
friends also looked to the future and to an unprecedented period of 
growth and expansion. The state of Missouri acquired the University 
of Kansas City, converted the University of Missouri Normandy 
Residence Center into a two-year college, and combined these two 
with the Columbia and Rolla campuses to create the University of 
Missouri system. 5 
In 1964, the Missouri School of Mines and Metallurgy became the 
University of Missouri at Rolla. MSM had become a part of history. The 
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elec trical engineering faculty at Rolla received the announcement of 
the name change with mixed emotions. Some preferred to keep the old 
name out of respect for tra dition while others had advocated a name 
tha t more accura tely reflected the modern thrusts of the campus such 
as the " Universi ty of Missouri School of Engineering and Sciences." 6 
J. Stunr t John son. 
The reorganiza tion did not stop with a name change. Merl Baker, 
now Chancellor Baker, reorganized the campus into a School of Mines 
and Metallurgy, a School of Engineering, a School of Science, and a 
Gra du ate School. 7 Electrical engineering became a department in the 
School of Engineering, and before the decade was out, an engineer 
whose early career had been entwined with electrical engineering at 
MSM, J. Stuart Johnson, re turned to Rolla to serve as dean of the 
School of Engineering . Johnson re turned to a campus that had 
changed since hi s departure in 1944. In 1967, Johnson said , "the 
electrical engineering department had more faculty members and 
s tudents than the entire school had when I left ."8 Expansion in the 
1960s included an enrollment increase from 3,091 in the fall of 1960 to 
5,285 in 1970. The faculty at Rolla increased from 243 in 1963-64 to 389 
in 1970-71. 9 
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J. Stuart Johnson, Israel Lovett, George Ranes, and Floyd Frame. 
Department Chairmen-1959-1983 
The electrical engineering faculty would have four of its five 
department chairmen during this modern period: Lovett (until 1960), 
Nolte, Betten, and Morgan. Nolte resigned his position in 1967 when 
he accepted an administrative post at the University of Miami 
(Florida). 10 J. Robert Betten succeeded Nolte as the department's 
fourth chairman in its then 43-year history. Betten, with a Ph.D. from 
Iowa State, had come to Rolla during the 1962-63 school year. It would 
be Betten's task to lead the department through a dramatic period of 
expansion as well as a period of constriction. 
In 1978, J. Derald Morgan succeeded Betten. Although Morgan 
received his undergraduate degree from Louisiana Polytechnic In-
stitute, he also was a product of MSM for he had earned an M.S. in 
electrical engineering from the School in 1965. Subsequently, he 
received a Ph.D. from Arizona State University before returning to 
Rolla. In 1976, Morgan became the first electrical engineer at Rolla to be 
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named the Emerson Electric Professor of Electrical Engineering. He 
and the faculty would face the challenge of coping wi th unp recedent-
ed enrollment increases at a time when funding made it virtua ll y 
impossible to expand the size of the fa culty. 11 
Under Nolte's leadership the faculty increased in size from 19 in 
1960 to 37 in 1967. During the Betten years, faculty size ranged fro m 38 
in 1968-69 to a high of 51 in 1970-71 (figures are from MSM or UMR 
J. Robert Be tte n. 
catalogues and numbers represent total fa culty). Thereafter, enroll -
ment decreased dramatically a t UMR and faculty size diminished. The 
number of faculty in electrical engineering stabilized in 1977-78 and 
1978-79 at 28 and increased slowly to the 1983 figure of 39 (including 
th ose with joint appointments and emeritus sta tus). Of the faculty in 
the fall of 1983, all but three have earned doctorates . 
While specialties in 1959 emphasized traditional areas like power, 
electronics, and communication, those in 1983 included the traditional 
areas plus digital systems, solar energy, computer applications, and 
robotics. 
After 1959, the electrical engineering fa culty members also expand-
ed their role beyond the structure of the department. In 1983, electrical 
engineering faculty served in UMR' s Graduate Engineering Center 
50 I Completing the Circuit: A Century of Electrical Educntion nl MSMIUMR 
(Edward Bertnolli was director), the Electronics Research Center (] . 
Robert Betten was director), the Graduate Center for Cloud Physics 
Research (D. Ronald Fannin was an associate), and the Renewable 
Resources Research Center (Jack L. Boone and Thomas Van Doren 
were associates) . In addition, William H. Tranter was assistant dean of 
engineering for graduate affairs and research and D. Ronald Fannin 
was assistant dean of engineering for undergraduate affairs. 
A Dynamic Department 
In the past decade, electrical engineering at Rolla expanded its 
activities far beyond the traditional roles of teaching and research. 
Workshops, conferences, development and scholarship endeavors, 
and special relationships with industry had been characteristic of 
electrical engineers from UM-Rolla. 
J. Derald Morgan. 
In 1970, a UMR-Mervin J. Kelly Communications Conference set 
the tone for conference activities for the decade . In 1974, the 
department, in cooperation with the IEEE, sponsored the Midwest 
Power Symposium. The Rolla campus also hosted the first conference 
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on energy in 1974. The annual energy conference provided a useful 
international forum for all professionals in energy-related fields. 12 In 
1977, a consortium of universities and industries including UMR 
developed an electrical engineering institute in Algeria. 13 
An Industrial Advisory Council was created in 1973. Made up of 
company officials who supported UMR's power programs, th e counci l 
provided a criti cal bridge between the university and industries such 
as A.B. Chance, Alumin um Co. of America , Emerson Electric, Illinois 
Power Co., and Union Electric. 14 
Thomas Sears opera ting the transistori zed analog computer. 
The Visiting Industrial Scholar Assistance (VISA) program in-
volved the acquisition of an industrial sponsor who financed a student 
to pursue graduate work. In turn, the graduate s tudent spent three to 
four months each year working for the sponsor. The student benefited 
from the financial suppor t, and, the sponsor, in turn , benefited from a 
researcher fresh from the academy's research laboratory.15 
Those blessed with insight in the 1970s anticipated that state and 
federa l funds would not be so readily available in the 1980s. This 
meant that private funding and support would, more than ever, be 
essential. In 1979, electrical engineering at UM-Rolla inaugurated a 
development program called BOLD THRUST to seek fund s from 
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private sources for scholarships and fellowships, the purchase of 
laborato1y equipment, and faculty enrichment. 16 The most successful 
outgrowth of this project was the Lovett-Grimm Tribute, a scholarship 
fund. 
Stud en ts-1959-1983 
Since 1959, enrollment showed considerable growth, tempered 
slightly by a decline in the ea rly 1970s. Th is was followed by a period of 
such expansion that overcrowded classrooms and labora tories in 
recent years were reminiscent of the period after World War II. 
In the fall semester of 1959, a total of 3,039 s tudents registered at 
MSM. That number included 143 graduate students, 32 women, and 
632 electrical enginers. By the late 1960s, electrical engineering was the 
first UMR academic department to have over 1,000 majors. 
In the fall of 1983, more than 7,000 students attended UM-Rolla. 
Nineteen percent of them were women, nine percent were graduate 
students, and some 1,300 were prospective electrical engineers . Man y 
electrical engineering students were involved in the Minari ty Engi-
neering Program and the Women in Engineering Program . 
• • ., liO'i 
The Emerson Electric Co. Machines and Drives Laboratory, dedicated in 1984, shows 
Professor George McPherson with students. 
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During this period, graduates of the program made contributions 
to the state and nation, and the offspring of former students enrolled 
at their parent's alma mater. For example, Dr. George E. Mueller, an 
electrical engineer from the class of 1939, became deputy associate 
administrator for manned space flight of NASA in 1963. 
The Academy of Electrical Engineers is a significant organization 
sponsored by the electrical engineering department. Founded in 1980 
to honor outstanding electrical engineers, most of whom are graduates 
of MSM/UMR, the academy's members, in turn, serve as ambassadors 
for and advisers to electrical engineering at UM-Rolla. As of the fa ll of 
1983 the Academy of Electrical Engineers had inducted the following 
persons into the organization: 
Academy of Electrical Engineers 
Wayne J. Bennetsen 
Thomas 0. English 
Fred W. Finley 
C. James Grimm 
R. C. Hansen 
Ren Beatty 
Charles E. Boulson 
Charles E. Brinkmann 
Phillip 0 . Brown 
Fredrick B. Burns 
W. James Carr, Jr. 
Donald G. DeBolt 
Richard H . Duncan 
Chandrakant Gandhi 
Robert L. Hanna 
Charter Members 
Edwin W. Logan 
Isrnel H. Lovett 
Joseph W. Rittenhouse 
William A. Rutledge 
Hueston Smi th 
Members 
Edwin L. Hughes 
J. Stuart Johnson 
Vernon R. Lawson 
Elmer L. Luehring 
Dennis E. Mason 
Robert L. Mayse 
Fred M. Mueller 
William F. Oberschelp 
James J. Skiles 
Gabriel G. Skitek 
Leroy E. Smith 
P. Gene Smith 
Lawrence A. Spanier 
James W. Stephens 
Harry B. Smith 
James A. Smith 
Hal A. Steinbruegge 
Robert A. Strain 
jerry 0. Swearingen 
Edward F. Tuck 
E. Harold Vannoy 
William 0 . Walker 
William A. Wundrack 
Student Organizations 
Electrical engineering students continued to be active in profes-
sional organizations . In 1962 the joint student branch of AIEE-IRE was 
the largest of its type in the United States. In 1963, these two 
prominent national professional organizations merged to form the 
Institute of Electrical and Electronics Engineers (IEEE). 17 UMR stu-
dents had merged their student chapters some years before. The local 
chapter of Eta Kappa Nu continued to excel as illustrated when the 
54 I Co111plefing the Circuit: A Century of Electricnl Education nt MSMIUMR 
chapter won the national outstanding activities award for 1980-81, the 
highest award available . Eta Kappa Nu activities include participation 
in the annual departmental phone-a-than for development, assisting 
in Electrical Engineering Career Day, providing guides for Parents' Day 
and University Day, and helping with the Phelps County Junior Miss 
Pageant. 18 
Curriculum, 1959-1983 
The undergraduate curriculum es tablished in 1952-53 remained 
intact until the mid-'60s. The 1965-66 Catalogue for UMR illus trated the 
first major change for the period when credit hours for graduation 
were reduced from 148 hours to 143, excluding required courses in 
physical education, basic military science, algebra, and trigonometry. 
Basic military had been dropped as a requirement in the fall of 1964. 
Martha Schultze conducting a measurement of standing wave voltage ratio using 
microwave equipment. 
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The catalogu e for 1970-71 revealed more curricular alte rations. By that 
time, 132 credit hours were required for graduation, excluding algebra, 
tri gonom etry, and basic military science. The curriculum of the 1980s 
remained at 132 credit hours . That included an " Introduction to EE," 
crea ted by C. James Grimm, · and a "Senior Seminar." 
As in the pas t, the curriculum empha sized breadth although 1983 
majors also could elect to emphasize one of the fo llowing areas: 
Circuits, Communica tions-Signal Processing, Computer Engineering, 
Control, Elec tromagnetics, Electronics, Power, and Solar Energy. The 
following degrees were offered in electrica l engineering in the fa ll of 
1983: bachelor of science, master of science, doctor of philosophy, 
doctor of en gineering, and professional development degree . 
The comple te curriculum in electrical engineering as of the fall of 
1983 wa s as follows: 
FRESHMAN YEAR 
Firs/ Se111cslt'r Credi/ Second Se111cslrr Credi/ 
EE 10- lntro to EE .................................. 1 , EE 63-Ci rcuil Anal 117... . ........ 3 
Chem 5-Gen Chem fu r Engr .............. 4 Milth/S tat 229- Diff Eq & Matx Th ..... .3 
Engl 1- Rhetoric & Comp ...................... 3 Elvie ISO- Dy namics.................. .. .... . 2 
Math/S tal 8-Cal & Anni Geom l ........ 5 Phy 107-lntro to Mod Phy ...... ... ......... 3 
Elective (I-lis t or Gov l) 1 ... . ......... . ............ 3 Elec ti ve (Hum/Soc Sci)'' ............... .. ......... 3 
Mil (if electcd)2 ................................ ~ 
161/2 
Elec ti ve (Free or Tech) r, . .. .. ....... ... .3 
Mil (if elecled)2 .. . .................................. ) 
Scco11rl Se111cs /a Credi/ 18 
Math/S tat 21-Cal & Ana l Geom ll ...... 5 
Phy 23-Engr Physics I .... ... .... ............... 4 
Econ 110- Prin Econ J or 
Econ 111- Prin Econ 11... .................... .3 
Elective (Comm Ski ll s)" .......................... 3 
Mi l (if clcctcd)2 .................... ............ ~ 
JUNIOR YEAR 
First Se111cslcr Credit 
EE 212- EE Lab 1 .. ...... .. .. ..... .. ................... 2 
EE 265- Lin Cont- Time Sys ............... .3 
EE 27:1 - Fields & Waves I ..................... .3 
EE 253-Lin Electronic Circ .................... 3 
16 EE 211-Digital Sys Dcs .... ... ....... .. .. ........ 3 
Elective (Hum/Soc Sci)5 .......................... 3 
SOPHOMORE YEAR 
Firs/ Se 111es ter Credit 17 
EE 61-Circuit Anal J7 ............................ 3 Second Se111es lcr Crcrlil 
CSc 73-Basic Sci Prog ............................ 2 EE 220-EE Lab ll ..................... ....... .... 2 
Math/Stat 22-Cal & Anal Geom lll .... 4 EE 267-Lin Discrete- Time Sys .......... 3 
Phy 24-Engr Physics 11... .................... .. .4 EE 273-Ficlds & Waves II ........ .. .. ... .. ... 3 
EMe SO-Statics ...... .......... ............... ........ . 3 EE 254-Dig Elec Circ .............................. 3 
Mil (if clccted)2. ............................... =:::J. 
17 
EE 205- Electrica l Machines .............. .. .. 3 
Elective (Hum/Soc Sci)5 ................ ~ 
17 
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SENIOR YEAR 
Firs/ Semester 
EE 230-EE Lab Ill 
Credi! 
................. ....... 2 
EE 231-Control Systems6 ...... .. ...... .. ...... 3 
EE 251- Prin of Semicond6 .. 3 
EE 243-Com Systems6 ........................ 3 
EE 207-Power SystemsH ..... .3 
Elective (EE 300-level Tech)' .... ... ...3 
17 
Second Semester Credit 
EE 240-EE Lab IV ............. .... .. .............. 2 
ME 227- Thermal Anal ...... .. ...... 3 
Elective (Hum/Soc Sci)'' . .. ...... 3 
Elective (Free or Tech)5 ...... 3 
Elective (Free or Tech)5 . .. .... .. .. 3 
Elective (Free or Tech)5 .......... .. ... ........... 3 
EE 210-Seminar ............ ................... ... .1/2 
171/2 
Note: All elec ti ves must be chosen in 
conference with the stud ent's advise r. 
1 Selected from Pol. Sci. 90 or Hist. 112 or 
Hist. 175 or Hist. 176. 
2 A total of 6 hours credit of Mi l. Sci. may 
be used as free elective credit . 
3 Communica tions skills elective select-
ed from E.T. 10, Sp. & M. 85, Engl. 160, 
or Engl. 181. 
4 12 hours of humanities/socia l sciences 
electives are required from approved 
list of humanities/social sciences. 6 
hours must be chosen from humanities 
courses. The balance may be humani-
ties or social sciences. 
5 9 hours of technica l electives must be 
chosen from approved courses in 
schools of science or engineering, of 
which 3 hours must be chosen from 
E.E. 300-level courses, excl usive of E. E. 
300 (special problems). 
6 hours are free electives which may be 
taken on a pass/fail basis. 
6 E.E. 231, E.E. 243 or E.E. 251 may be 
delayed until the second semester se-
nior year to allow earlier registra tion in 
technical elec tives. 
7 Minimum grade of "C" required by 
department before regis terin g in sub-
seq uen t courses. 
x Students emphasizing power should 
take E. E. 207 ea rlier. 
Emphasis Areas for Electrical 
Engineering 
Note: The fo llow ing emphasis area s 
identify courses from which a s tudent 
may opt to deve lop an emp hasis area. It 
is not required tha t s tud en ts obta in an 
emphasis specia lty in electrica l engi-
neering. 
Circuits : 
E.E . 313-Micrornmputer System Dl•-
sign 
E.E 343- Comm unica tions Sys tems II 
E. E 35 1-Ad va need Electronic Ci IT U i ls 
E.E 355-High-Frequcncy Amplifiers 
E. E 361-Computer-A idecl Ne twork 
Design 
E.E. 363-lntroductio n lo Circuit 
Synth esis 
E. E. 367-Power Electroni cs 
Math ./Sta t. 309- Aclva ncecl Ca lculus I 
Math ./S ta t. 351- lntroclu ction to 
Co mplex Va riables 
Communications-Signa l Processing: 
E.E. 313-Microcomputcr Sys tem De-
sign 
E.E. 341- Digita l Signal Processing 
E.E. 343-Communica tions Systems II 
E. E. 379- Microwave Theory & 
Techniqu es 
Math ./S ta t. 309- Aclvancccl Ca lculus I 
Computer Engineering: 
E.E. 312- Digital Sys tems Design 
Laboratory 
E.E. 313-Microcomputer System De-
sign 
E.E. 315--Digital Computer Design 
E. E. 341- Digital Signal Processing 
E.E. 351- Aclva nced Electronic Cir 
cu its 
C.Sc. 303-Softwa re Systems Survey 
Math ./Stat . 305--Moclern Algebra I 
Con trol: 
E.E. 3B-Microcomputcr System De-
sign 
E.E. 315-Digital Computer Design 
E. E. 317-System Modeling and 
Simulation 
E. E. 341- Digital Signal Processing 
E. E. 359-Fcedback Control Systems 
II 
Elcctrnmagnetics: 
E.E. 373- An tennas and Propagation 
E.E. 379-Micmwave Theory a nd 
Techniques 
Milth. /Sta t. 325- Partial Differential 
Equations 
Ma th ./Stal. 309-Advrrnccd C 11culus I 
Electronics: 
E. E. 335-Solilr Energy Conversion 
E. E. 379-Micrnwavc Theory & Tech-
niques 
Mil th ./Stnt. 325- Parti;il DiffL'!'cntial 
Equations 
Phy. 309- PhysiCil l Mechanics II 
Phy. 38'1-Ekmentary So lid State 
Physics 
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Power: 
E.E. 302-Extra High VoltC1ge Engi-
neering 
E.E. 337-AC Machines 
E.E. 357-Power Systems Engineering 
E.E. 359- Feedback Control Systems II 
E. E. 367-Powcr Electron ics 
E. Mgt. 208--Engineering Economy 
E.Mgt. 345-Energy Management 
Engineering 
C.Sc. 218--lntro to N umerical Methods 
Nuc.E. 205-f'rinciples of Nuclear 
Engineering 
Solar Energy: 
E. E. 335-Sular Ene rgy Conversion 
E. E. 336--Solar Energy Conversion 
Laboratory 
Milth./Stat. 325- Partia l Differential 
Equations 
M.E. 225-1 fea t Trnnsfer 
Phy. 381-Elcmcntary Solid State 
Physics 
Phy. 33'1-0ptics 1'' 
Electrical engineering graduate students, as of 1983, could special-
ize in one or more of the following areas: circuits-electronics, com-
munications-signal processing, computer engineering, control, clcc-
tromagnetics, physical electronics, power, and solar engineering. 
Master of science degree candidates could take courses on cam pus or 
at the UMR Graduate Engineering Center, UMSL Campus. Jn addi-
tion, a Professional Development Degree, a post-baccalaureate de-
gree, was available for those who wished to upda te their electrical 
engineering education without entering a traditional graduate pro-
gram . 
Conclusion 
If you walked into the Electrical Engineering Building at UM-Rolla 
in 1983, you would see the first- and third-floor laboratories equipped 
with facilities of which C.P. Williams could not have dreamed when he 
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Gabrie l G . Skitek. 
demonstrated the electric arc lamp on campus over 100 yea rs ago . The 
program of 1983 was infinitely more complex than the course in 
electricity of the late 19th century, or, for that matter, it was more 
intricate than the curriculum that existed when Harry T. Heimberger 
became electrical engineering's first degree recipient at MSM. 
Yet, the visitor also would find those important links to the past 
that provide continuity and stability. If you walked down the hallway 
of the middle floor, you would see that continuity in evidence on the 
doors of certain offices. Those included name plates of active and 
retired professors who were still important in the life of th e de-
partment, extending back a generation, a half-century and more. 
The names included Johnson, Lovett, Grimm, Skitek, Nau, and 
McPherson . 
The philosophy of the curriculum of 1983 remained essen tially the 
same as that of 1917. Both Harry T. Heimberger, class of 1917 and the 
graduates of 1983 had been provided with a broad foundation in the 
discipline along with ample experience in practical applications. For 
Heim berger, these practical applications might have included vacuum 
tubes. For the 1983 graduate it included computers and lasers. 
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Appendix 
Academy of Electrical Engineers 
Wayne ). Bennetsen 
Thomas 0. English 
Fred W. Finley 
C. James Grimm 
R. C. Hansen 
Ren Beatty 
Charles E. Boulson 
Charles E. Brinkmann 
Phillip 0. Brown 
Fredrick B. Burns 
W. James Carr, Jr. 
Donald G. DeBolt 
Richard H. Duncan 
Chandrakant Ga ndhi 
Robert L. Hanna 
Wayne J. Bennetsen 
J. Robert Betten 
Donald G. DeBolt 
Thomas 0. English 
Fred W. Finley 
Edward S. Fris 
Charter Members 
Edwin W. Logan 
Israel H. Lovett 
Joseph W. Rittenhouse 
William A. Rutledge 
Hueston Smith 
Members 
Edwin L. Hughes 
J. Stuart Johnson 
Vernon R. Lawson 
Elmer L. Luehring 
Dennis E. Mason 
Robert L. Mayse 
Fred M. Mueller 
William F. Oberschelp 
James J. Skiles 
Gabriel G. Skitek 
Alumni Awardees 
C. James Grimm 
Billy R. Jones 
Israel H. Lovett 
Sylves ter J. Pagano 
Joseph W. Rittenhouse 
William A. Rutledge 
Leroy E. Smith 
P. Gene Smith 
Lawrence A. Spanier 
James W. Stephens 
Harry B. Smith 
James A. Smith 
Hal A. Steinbruegge 
Robert A. Strain 
Jerry D. Swearingen 
Edward F. Tuck 
E. Harold Vannoy 
William D. Walker 
William A. Wundrack 
Leonard L. Schuler, Jr. 
Gabriel G. Skitek 
Harry B. Smith 
James W. Stephens 
Eta Kappa Nu Association Membership 
Gamma-Theta Chapter 
1952 
Donald G. Bardon 
Paul J-1 . Breazeale 
Homer E. Ceonce 
William Crawley 
John N. Davidson 
John J-1. Dickerman 
Rodney E. Gilbreath 
Vernon E. Hackman 
David L. Hillhouse 
Kenneth Jenner 
Mervin J. Kelly 
William P. Kimker, Jr. 
Ernest Peter La ngerich 
Israel H. Lovett 
John G. Macke 
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George F. McCormick 
Charles M. McDowell 
Wi lliam G. Meyers 
Fred Mullersman 
Joseph J. Murphy 
Claude J. Osbourne 
Robert J. Owens 
Wi lliam A. Paar 
Charles C. Poe 
Robert E. Rasche 
Gene Rey nolds 
Joseph W. Rittenhouse 
Michael C. Robel 
James F. Ruh l 
Wiley T. Ruhl 
Gerald F. Sinnamon 
Gabriel G. Skitek 
Jerry Swea ringen 
Frederick R. Wagner 
Joseph Watkins 
Ronald R. Watson 
John Zaborszky 
1953 
Ca mpbell Craig Barnds III 
Martin Wa lter Barylski 
Wi lliam C. Blackwell 
Ea rl Bunney 
Frederick Brandt Burns 
Donald Gessley 
Harvey A. Hollingsheed 
Richard Kaiser 
Miklos E. Nagy 
Richard L. Reeg 
Henry F. Striegl 
1954 
Clarence Lee Alburtis 
E. L. Crandell 
F. M. Drummond 
George J. Fiedler 
David J. Freeman 
Paul F. Gramlich 
C. James Grimm 
Robert L. Hanna 
William E. Hugh 
Edwin W. Loga n 
James F. Longshore 
Elmer L. Luehring 
Myron C. Lytle 
Conrad L. Nea l 
M. Duane Sa nner 
Ge rald D. Spann 
Kenneth F. Steffan 
Maurice E. Suhre, Jr. 
E. F. Tuck 
Spyros G. Va rsos 
Norman L. Wa lker 
1955 
James L. Abernathy 
Rona ld G. Alberter 
William Alexa nd er 
Leslie S. Allen 
Kje ll Arneson 
Bill Ashworth 
Clyde W. Baxter 
Robert L. Blount 
Sam Bowman 
Phillip 0. Brown 
Lowell G. Ca mpbell 
Gene C. Clodfelter 
Ralph David 
Frederick J. Die trich 
Ca rl W. Glaser 
Dennis Gooding 
L. D. Harrison 
Eugene L. Hough 
Albert F. Huters, Jr. 
Myron J. John son 
Leonard J. Linde 
Robert L. Mayse 
Morton L. Mullins 
Liston E. Neely 
James J. Ridinger 
John T-1. Schmedl 
Dale Schrumpf 
Kenneth W. Shriver 
Hueston M. Smith 
James G. Smith 
Harold A. Steinbruegge 
James W. Stephens 
Jack D. Stewart 
John R. Troutner 
Edgar D. Walton 
Paul E. Za hn 
1956 
Wayne J. Bennetse n 
Thomas A. Bertorello 
Charles Bou lson 
Ronald D. Brennan 
John P. Dever 
Thomas W. Eaker 
Wi lliam R. Fie ld 
Paul D. Gerlach 
Richard J. Konrad 
Elli ot Kurzman 
David Lambert 
Jerry D. Long 
Bobby J. McConnell 
James E. McNabb 
Ca rl J. Meyer 
David M. Morrison 
Richard C. O'Dell 
Craig G. Roberts 
Orville L. Schaefe r 
Donald F. Sncek 
Mack J. Stanton 
David A. Sutton 
James L. Taylor 
Norva l D. Wallace 
Jack T. Wil son 
Eugene N. Zesch 
1957 
Ea rl E. Anspach 
William J. Barlow 
Norris J. Basse tt 
Frank L. Baum, Jr. 
William W. Beydler 
Fred Borgini 
Rober t T. DeWoody* 
Melvin). Du ll 
Albert J. Dusin, Jr. 
William J. Ebert, Jr. 
Thomas K. Garlich 
John R. Giboney 
Ca rl D. Griffith 
James f-1 . Hahn 
William E. Hord 
Donald D. Humphrey 
James T. Jones** 
John C. )ones 
James I. Latham 
Leland L. Long 
Robert L. Lukefohr 
Richard L. Mason 
Charles R. McGehee 
William L. Metcalf, Jr.* 
Henry ). Mingo 
Don E. Mitchell 
Marquis B. Robinson 
Harry K. Riggs 
Lynn /\. Rockwell 
john j. Schiermeier 
Dona ld F. Schwnrz 
Giles Sinkewiz 
Roy F. Sloan 
Homer D. Smith 
Jimmie L. Smyth 
Juliu s C. Stmsbnurger•• 
James G. Taylor 
Freeman T. Tingley*' 
Sadegh M. Vak il 
Robert E. Van Meter 
Wi ll iam D. Wa lke r 
Charles /\ . Watts 
James E. Weimholl 
Albert W. Weinrich 
1958 
John . Adams, Jr. 
Wuyne T. And reas 
T. E. Barfield** 
Lloyd W. C1rpenter 
Earl J. Charlson 
Ga ry N. Denney 
Gera ld D. Dunigan 
Lurry L. Ferguso n 
Douglas Froemsdorf 
Richard W. Grinder 
Pa lmer f-1. Had ler 
Wayne K. Hammond 
Ca rl L. Henslee 
Gi lbert L. Herman n 
Henry J. Holley 
Joa llan Hootman 
Kenneth F. 1-lornkamp 
James I-! . Johnson• 
Pa ul R. Jordan 
Jimmie J. Justus 
James F. Kauffma n 
Jerry C. Kendrick 
Harold E. Loba ugh 
Frederick W. Lynch 
Albert L. Maisak 
Jack E. McElroy 
Pau l B. Med ley Tl 
Robert G. Melvin 
Jimmy D. Moses 
Ronnie Northcutt 
MMcellinus A. Orf 
Da niel A. Pelhank 
Pau l E. Pepmiller 
Osco r J. Potty•• 
Tehuda A. Rachcvitsky* 
Louis C. Reph lo 
James L. Risner 
Edwin G. Schmitt 
Robert K. Schuler 
Ellis E. Shafer 
O tis H. Smith 
Anthony V. Steinman 
Leo D. Stephens 
Chester W. Sturgeon 
Charles F. Swelitch 
Roy L. Testerman 
Will iam J. Whe •ler 
Dovid r. Winter•·• 
Paul R. Zacheis 
1959 
Dona ld Annis 
Larry C. Amsler 
Thomas Kent Boh ley 
Dwayne Brixey 
Richard P. Brueggema nn 
Lloyd E. Brnnkhorst 
Dona ld W. Burlage 
Stephen T. Chuck 
Charles L. Coats 
Emil L. Coffey 
James D. Coffman 
David L. Cook 
Duane E. Cowa n 
John W. Crocker 
Morrell C. Diebald 
Vernon Dunn 
Thaddeus F. Flood 
Rex E. Fritts 
George W. Fzc•·• 
Robert Glaser 
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F. L. Grismore, Jr." 
Ga ry F. Hoech 
John T. Holman 
Naomichi Ito 
Robert G. Jones 
Richard R. Kapfer 
Robert L. Ke lley 
Wa I ter F. Kern 
Donald R. Ki llian 
john A. Kuntz 
Willis D. Law ler 
Kasem Malek 
Thomas J. Martens 
Bi lly W. Marsha ll 
William McGovern 
Robert C. Mcintyre• 
Ga ry K. McNees 
Wilbur F. Metca lf 
Henry N. Peterson 
Don J. Popp 
Emmitt A. Reynold s 
Ea rl F. Richards* 
Ben E. Roseberry 
Wayne Ruck 
Jose ph G. Sargent 
Don Sharon 
Martha Shul tz 
Peter E. Simko 
Ga ry E. Spencer 
rra nklin Standley 
Larry Lee Stephens 
Robert A. Strain 
Jake R. Tims 
Joseph F. Urckar 
Dona ld E. Waldecker 
William John Wolf, Jr. 
John W. Woodward 
Edward C. Wright, Jr. 
Cecil G. Young, Jr.** 
1960 
Ren Beatty•• 
Leslie Blumberg 
Harold F. Brady 
Raymond C. Bretthauer, Jr. 
Marvin Camp 
Charles T. Erwin 
Bill L. Gerhart 
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Paul Gitchos Floyd S. Hall Dennis R. Best 
William Gladney Lowell D. Heath Eugene A. Branson 
John Grivdon Paul R. Hendricks George E. Campbell 
Thomas Hertel Roll ie R. Herzog Phili p J. Carter 
Kenneth W. Henry Mark V. Holland Richard Ca rter, Jr. 
R. C. Horn** jay Housholder Rudy M. Chittend en 
Barry House john K. Howell** Lurry C. Cl ine 
Gerald E. Huck Robert E. Hus ton Olin K. Conley 
Frank Edward jacks George M. Kinzl maier john D. Corriga n 
Benjamin W. H. Jaeger john J. Komo Reuben L. Crenshaw 
James D. Ka llmeyer Cordo n Link Henry E. Fische r 
Burton 1-1 . Kinsworthy, Jr. Ernest W. Littleton Glen D. Fis her 
Warren Lawrence Arthur 1-1. Loeschner Gene E. Gassner 
Raymond W. Limbert Cha rles E. McCrary Franklin D. Gastineau 
Alan L. McDona ld Jimmie C. Morgan john J. Coestenkors 
Larry S. Nanney Gera ld A. Nigg Myron E. Gruber 
James T. Odom Arthur W. Noble Richard C. Harden•• 
Russell M. O us ley Yasuto Don Nozawa john T. Hollaway 
john Peatman• Bob J. Pully john R. I-luclelson 
Donald Z. Pierce Douglas A. Robbins Robert L. Keiser 
Paul D. Plaunick Lewis W. Shuck Stan ley P. Moon 
Richard Reeves Mcmphord L.Smilh jack F. Morris* 
Gerald Rencehuusen Kent W. Swearingen Donald Joe Morrison 
Blair A. Rowley Melvin W. Uhl, Jr. Glenn A. Rahmoeller 
William H . Slacum Don L. Willya rd Wayne L. Schoeffe l 
James A. Smith*" Richard Woerner James T. Smith 
Ellis Speicher Gungor Yildirim Donald E. Spick 
Paul D. Stiga ll 1962 john F. Templeton Thomas Van Doren 
James J. Baremore Ja
m es Terry 
James A. Zychinski john F. Curtin* Gene Thomas 
1961 Michael Devaney 
John Thornton 
Robert U. Untermaehie r George D. Alexander Walter Rona ld Koen ig Glenn L. Va n Doren 
George J. Brenner, Jr. Palmer A. Lawson E. Harold Vannoy Jose Briceno Lowell D. Moore 
Charles A. Byers Dewey F. Noles Robert James Vogelpohl 
John L. Clements Richa rd Pohl James F. Wade 
Fred M. Dickey Vincent P. Pusateni* 
Curtis L. Wilson•• 
Charles E. Diemer David Seymour 
J. Harlen Wilson 
Curtis W. Dodd Clifford 0. Skouby 1964 
Paul W. Droll Billy T. K. Swift Gary Andrews 
David N. Everswick Robert A. Taylor, Jr. Carl G. Ashly 
Hugh B. Gardner William J. Tito, Jr. Thomas E. Austin 
Gary Kent Glover Gary Voorhis Robert K. Baldwin 
Byron W. Gordon Arthur Winte r David E. Bergt 
James M. Gormley Kei Yamane Maurice E. Brubaker 
Louis W. Grespan 
1963 Gary D. Brunner Harold D. Haertling 
Wayne F. Balsman Frank A. Buchmeier, Jr. Lee Roy Haertling 
Thomas D. Beckmann James L. Butle r 
Charles H. Con ley 
Harry L. Creech 
James R. Files 
Richurd j . Gi llette 
Daniel K. Goodman 
Sidney R. Hamm 
Roy Duane 1-!nys 
Harry I'. Hcibein 
D<wid E. Hena rd 
Laurence L. Hilsenbeck 
Kennet h W. Irwi n 
Richard D. Ke lley 
john David Layton 
Gll'n A. Morton 
/\ Jan 13. Mroch 
Da le /\. Munn 
Loy D. Roberts 
Ted C. Roffl?I 
Leroy) . Royer 
Owen D. Rude 
Larry W. Silver 
Harry Siliop 
Jam es D. Spencer 
James E. Sta ngel 
Shelby Turnbu ll 
Larry V. Vaughn 
Mi lton j . Wedeking 
Ph il ip White 
Paul M. Wild t 
Wi ll iCJ m R. Wi lson 
Harold E. Zimni k 
1965 
R. Glenn Alexander 
David /\lien Bachman 
) ohn T. Barrow, Jr. 
Richard Co nmd Beckmann 
Gregory Marlin Bednar 
Jonas Bereisa 
Wi ll ia m 0. Blumfclder 
Charles Robert Borgman 
Kenneth W. Bowles 
Robert D. Burch 
Ra lph S. Carson•• 
Jam es M. Carter 
Rona ld W. Carter 
Joseph R. Chott 
James D. Compton 
Robert F. Cordes 
Edd ie Lee Crews 
Douglas Wayne Dreisewerd 
Walter Marioi1 Ervin 
Jimmie Fisher 
Ralph B. Fluchel 
John Robert Furby 
Roger Wayne Garrison 
Thomas K. Gaylord* 
Charles Duane Grnce 
Roger Murlin Grny 
Frnnk S. Greening 
Dennis Greer 
Will Griggs, Jr. 
Michael 0. 1-Ialletl 
Charles L. Henry 
John 1-ll•rmann 
Gary Gilbert Hoffstetter 
Gary 11. Horne 
Pau l E. House 
Rogl'r I Jud son 
Arthur I lummel 
Robert jaspe r 
Robert L. Ke llelkamp 
Randa ll King 
Ralph 1-1. Krnmer 
Mi lton Lane 
James E. Ledbetter 
Anthony Lexa 
David W. Luckner 
Glenn /\ Iden Lytle, Jr. 
Michael B. McLeod 
j . Thomas McMahan 
Edward 0. Miller 
Michael R. Mruzik 
Edwa rd S. Muehl 
Nicola Ann Nelson 
Richard J. Otto, j r. 
Gary Owens 
Robert Anthony Parks 
Richnrd Robert Pau l 
Nixon A. Pendergrass 
James B. Perkins 
Clarence Dona ld Perr 
Jam es B. Peterson 
Robert Charles Pierson 
I-lardy J. Pottinger 
Larry Lee Robinson 
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Gary David Rueter 
Norbert Henry Schmitz 
Ernest W. Scott 
Thomas J. Sea rs 
Stephen Seitz 
Edwin T.Shimamoto 
Churles Dean Skinner 
David Ski tek 
Robert B. Snell 
Dnvid G. Sokol 
Hugh Francis Spence 
Wi lliam) . Surdakowski 
Clyde A. Tandival 
Marion Tucker 
Robert Turner 
Robert Lyma n Tyrn 
Lloyd Truman Umfleet, Jr. 
Joseph L. VanMeter 
Ronald P. Wailers 
Dona ld E. Watke 
Larry Lee Wesner 
Louis T. Za man, Ill 
Davy T. Za ny 
1966 
Ronnld Altman 
Noel James Bell 
john R. Brand 
Ga rry S. Brown 
Tom Brown 
Robert A. Bu rketl 
Thomas Ca mpbe ll 
Wi ll iam Coonce 
Park DeJung 
Wa llace DeShon 
Will iam DuBois 
Robert Dunca n 
Don K. Durand 
Charles Edison 
Ken Farris 
Robert Feugate 
Clyde Finch 
Orvi lle Finnigan 
Matthew Gu lick 
James Hami lton 
Gera ld Hefferty 
David Heilman 
Dona ld E. Johnstone 
Dona ld Kasten 
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Fred W. Kuchenig 
George L. Long 
Tim Luce 
Benjamin A. Mason 
Bill McCa rty 
Jim McGinnis 
Robert McLain 
Steven Miltenberger 
La ird Moffe tt 
Steven R. Musterma n 
D. M. Nea l* 
Wendell D. Neumege r 
John Oelger 
Richard G. O lse n 
Wilford Pomeroy 
David Rause 
Robert W. Roos, Jr. 
Lester C. Roth 
Larry Ru shing 
Richard r. Schoeffel 
Faramarz Semnani 
Kenneth Shuey 
Ronald Sipes 
David R. Slagle 
Billy Smithson 
James J. Spence 
Kent Ulrich 
Ki rby C. Watson 
David Weinrich 
Van Weissflu g 
James Wiseman 
John P. Wolf 
1967 
Steven Barr 
John Barnes 
Gordon Bell 
Daniel E. Bes terfeldt 
Gene D. Biggers taff 
WilliamJ . Budt 
Walter Collins 
Thomas J. Dougherty 
Ronald Engelbrecht 
Kenneth W. Ervin 
Richard W. Fowler 
James M. Gill 
J. C. Gilmore 
Warren Dean Graham 
Michael E. Gravitz 
David L. Gray 
Michael H . Harting 
Allen Hea berlin 
Alan T. Horn 
Noel C. Hyde, Jr. 
Donald l. Joggerst 
Ronald A. Karger 
Wi lliam C. K. Ka rr 
Sa muel R. Law 
Merlin Lindsey 
Robert J. Livengood 
Darrel A. Ma n k 
Jimmy C. Massey 
Robert F. McCrae 
Joseph L. Muelle r 
Pa ul D. Mullenix 
La rry E. Munn 
David C. Nagy 
Ter ry Nixon 
William B. O lse n 
Clay ton G. Porte r 
La rry R. Reaga n 
Michael R. Reed 
T. L. Roach 
Harry Sa lomon, Jr. 
John Schultz 
Markus W. Smashey 
David R. Spence 
Wi lliam A. Suszko 
Robert G. Tow ne 
Denny R. Townson 
David Uricland 
Sta n F. Vaninger 
Thomas R. Vass 
Ronald J. Verhoff 
Kenneth B. Wise 
1968 
William E. Abernathie 
Harold R. Alexa nd er 
Michae l E. Anderson 
Don M. Ascoli 
Jack T. Bourquin** 
Clark Brinker 
Jerry K. Brown 
Ronald D. Brow n 
Paul F. Cretin 
William H. Curd , Jr. 
William Doerf 
Surin Dunn va tanachit 
Robert W. Duston 
Daryl En ke 
Royce Fessend e n 
James L. Full bright 
Ronald G. Gerd es 
James W. Gra ham Ill 
Ra nd le D. H a ll 
Timothy C. Hartma nn 
Jerry G. Ha tfie ld 
R. Da le He ns ley 
Wi lliam Herzog 
Charles E. Huebn er 
Rona ld Jochum 
Danie l 1-1. Kru va nd 
Cha rles A. Le ni 
Ken ne th W. Litteken 
Ca rl 1-1 . McCorm ick 
James B. McKelvey 
Mi chae l E. Mechlin 
1-1 . Edward Midden Ill 
Gary Miller 
Gary W. Nea l 
Frederick L. Newto n 
Thomas A. N ie meie r 
Steven G. Nigus 
Way ne E. O mohundro 
Dona ld R. Pau l 
Michae l L. Rend cn 
Michael W. Riley 
William F. Roo tz 
James A. Ross 
Marcus J. Schaefe r 
Eugene A. Schill 
Dona ld W. Shaw 
Richard E. Stewart 
James R. Stiga ll 
Vincent J. Sunderdick 
Thomas E. Sweeney 
E. Don Thalha mmer 
George M . Vernon 
Bruce A. Warre n 
David A. Wayne 
Thomas J. Wille 
Alle n H . Willia ms 
Dona ld Willis 
Robert Wilmesherr 
Michael You nt 
Bobby G. Zoll 
1969 
Don W. Aldridge 
J. Fred Archer 
Donald Beach 
Jeffrey Bednar 
Robert Bentzinger 
Stephen Bohnemeyer 
James 0. Bondi 
Joseph G. Borcherdt 
Robert Brown 
James L. <Jmbicr 
Ra lph CMroll, Jr. 
Mark Carron 
Donald Cobb 
Lawrence j. Colona 
Michilcl Cook 
Robert Cook 
Allan Cowgill 
Dona ld C. DL•nham 
Patrick M. Du lilll 
josL• ph 0. Elliott 
Bruce FL~nnedy 
11ruce I larting 
1 lowmd Hoffmiln 
13rndford 13. Horky 
Wi lliam C. llowcll 
Const, nline Jenkins 
Steve )oily 
Rona ld Kelley 
Kenton D. Kelly 
Rex !:. K •nyon 
Robert Klump 
David Massey 
Wi lliam W. M ommis 
hester /\. Meeker 
Leo W. Midden 
Dilniel D. Moline 
Larry D. Morris 
Michael J. Mueller 
Richard . Mucs 
Gregory M. Murray 
John W. Olson 
Gary Pieper 
1-1 . Dale Puls 
Harold Rossman 
W. Alan chu ppan 
Ralph Steudtner 
Thomas Steury 
Thomas M. Stoll 
Arlan Taylor 
Robert D. Teter 
Wil liam M. Thomasson 
James W. Turentinc 
Robert L. Varnon, Jr. 
Steven Vaughan 
Charles A. While Ill 
Bruce R. Winsor 
Donald R. Wolf 
Kerry Wolfington 
john A. Wolljen 
Terry Worm ington 
1970 
Dennis T. /\Lwrnalh ic 
Dennis G. Anson 
Richard Bartlett 
Dana Basel 
David G. Baxter 
Donn ld Bem• 
I la rry /\. Ben ha rd l 
Stephen W. Berghaus 
James V. Bertoglio 
Jeffrey Boevingloh 
David Bond urant 
David Bryant 
Craig Buback 
David Ca llanon 
Robert S. Davis 
Orrin J. Dieckmeyer 
Ca rl 0. Dufner 
Robert I. Egbert 
Richard W. Eimer, Jr. 
john D. Elliott 
Leland W. r:ord 
Randall James rry 
James Fuhrmann 
Randy r. Gamble 
George W. Hauenstein 
Roger A. Hayes 
Wendell Heady 
Jane E. Heineman 
Thomas Hentz 
Mike Herron 
Chung-Lin Ho 
Carl Eugene Intag 
Bruce S. Kessler 
Ben Kiehl, Jr. 
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Paul C. Kriegshauser 
David Lee 
James Lobsinger 
Daniel W. Long 
David G. Lynch 
Ajay M. Mehta 
Bob R. Meiners 
Larry Merry 
Charles Mitchell 
Robert Mitchell 
Robert W. Morrow, Jr. 
Gary S. Olcksiw 
Gary j. Potter 
Cha ril's Raiff 
D. S. Raj-Ka rne 
Gary Robertson 
Michael S. Routburg 
jerry Sewell 
Richard Sidclnik 
G<1ry Smi th 
LeRoy W. Stahl 
Orn mcl D. Stevens 
A la n Su ma ler 
Robert j. Ta lir 
James W. Va rwig 
David Vogelpohl 
Robert Volk1mr 
Robert Weidnl'r 
Alvin Wendt 
Terry Wilson 
Milton Zlatic 
197'1 
Cha rles E. Audrain 
Wesley Breeden Argo, Jr. 
Raymond Joseph Blattel 
Chau-Chih Chang 
Robert E. Clark 
James j. Cobble 
Harold Leon Crawford 
R. Dea n Delker 
Cha rles W. Ervin 
Ronald J. Fadlcr 
Randy Hasselfeld 
James Jeffries 
Leonard F. Laskowski Ill. 
Ceci l Michael McDonald 
Gordon McFerron 
john Mclnerney 
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John C. Meyer 
Bert G. H. Penhollow 
David D. Prigel 
Paul J. Prijatel 
David C. Raterman 
Herbert J. Schnyder, Jr. 
Kirit S. Shah 
Lawrence B. Telle 
Victor F. Wilreker, Jr. 
1972 
Steven M. Akers 
Anthony J. Artman 
George Bair 
Angelo Bellassai 
Stephan J. Bengtholdt 
Charles W. Bethards 
Ronnie E. Blaha 
Lyndell R. Brown 
William H. Coalson 
John H. Dodge 
Richard L. Emanuel 
Richard H. Gloff 
Thomas E. Graves 
Jeffrey L. Hartenbcrger 
David W. Head 
Wilfred E. Hegg 
Robert W. Hoech 
James C. Hunsicker 
Rolf Kaf 
Michael F. Kavanaugh 
Hermes Lee 
Robert T. Lindsey 
Ronald D. Lutes 
James W. Marolf 
Bruce S. Mitchell 
Larry L. Montgomery 
Ronald J. Muffler 
James A. Pautler 
Keith A. Petty 
Ronald M. Pollman 
Gregory A. Ritter 
E. Wayne Rothermich 
John J. Sallas 
jerry L. Sanduos 
Richard A. Smith 
Ken M. Suetterlin 
Lloyd N. Wallace 
Ronald D. Willoughby 
Dennis R. Wilson 
1973 
Nicholas Barrack 
Jeffrey D. Barton 
Gary Bich 
John D. Bowlin 
Michael R. Campbell 
Michael E. Cerulo 
Paul L. Cites 
Jerome P. Dahl 
George M. Dolson 
Michael P. Edwards 
Alan Erickson 
Maria H. Gibson 
David Greco 
Kirk Hayden 
David Hollocher 
Anton J. Horn** 
James R. Kauterr 
Gilmore W. Kremer, Jr. 
James I-!. Knehans 
Larry D. Lancaster 
Dennis W. Leitte rman 
Roger W. McCloud 
Marquis David McMillian 
Larry E. Mueller 
Robert E. Perrey 
Steven Polinsky 
Michael A. Post 
H.R. S. Raghauan 
jerry L. Rich 
Steven Riley 
john G. Rosenfeld 
Marion Stan Sanders 
Vincent Saporita 
Robert L. Schaefer 
David J. Schepers 
John L. Schoenecker 
Steven R. Short 
Randall E. Staponski 
James Straka 
John Suchan 
Donald D. Taylor 
Tery L. Taylor 
Viner Tren 
David Warfield 
Daniel R. Williams 
Terry A. Witthaus 
Richard T. Wurtt 
John R. Zugel 
1974 
Pau l Austin Abney 
Michael J. Barnett 
Steven D. Bodcnhamm 
Scott T. Christian 
David Stewart Durand 
Dennis G. Ga rrison 
Carl R. Goeckeler 
William 0. Gooch 
Lonnie G. Heldenbrand 
Douglas J. Henry 
Robert C. Hil l 
Roger E. Holmes 
Cha rles W. Hyman 
Jack E. Keller 
Kenneth E. King 
Bill Kolze 
Dave Kutilek 
Steve G. Matalone 
Richard H. McLean 
Richard J. Mu llin 
James S. Pruitt 
jean Roberts 
William G. Robertson 
John S. Signorino 
John L. Smith 
Kent L. Tallyn 
Gale L. Towery 
William L. Va nHorn 
Martin E. White 
David M. Young 
1975 
Dennis C. Appel 
David L. Begley* 
Gregory L. Beit 
David E. Brandon 
Mark G. Call 
Philippe Chicoineau 
Pham Quy Cha t 
James Detry 
James A. Godar 
Sherman L. Griffith* 
Victoria K. Headrick 
Daniel Hughes 
Ross D. Livengood 
Bruce A. Lowe 
Jerrel W. Maples, Jr. 
Paul R. Martin 
Mark D. Mills 
Richa rd E. Murray 
Charles Nchako 
Ga ry Nekula 
Alan Perks 
David L. Pe rry 
Thomas Pond 
Robert J. Randolph 
W. A. Rutledge•• 
Robert N. Sm ith 
Dan iel H. Underwood 
Melvin F. Vase! 
Mark W. Westerdale 
Robe rt E. Wright, Jr. 
1976 
Stephen L. Alden 
Phil Beck 
Mark W. Beckner 
Phi l Bogler 
Ar thur M. Buchowitz 
Jeffrey Burnworth 
Richa rd C. Burr 
Timothy M. Cerny 
Rand y Denton 
Dona ld B. Dixon 
Michae l Dixon 
Douglas W. Dunca n 
Iva n L. Engeman 
Stephens E. Germa n 
Kenneth D. Gilbert 
Richard J-l. I-Tellman 
Pa tri ck J. 1-1 ertich 
Wa llace L. Holloway 
Jeffrey D. Kelly 
Robert A. Kertis 
Peter W. Kinman 
Eugene Kuehn 
Stephen Kuehn 
Eric Minne 
Stephen R. Nelson 
Wi lliam R. Ogroski 
Mark Allen Owens 
Michael R. Pa tte rson 
Terry D. Picke tt* 
David H. Poe 
Steven T. Primea u 
Danie l J. Roemer 
Stanley R Shilling 
Anil Kumar Singh* 
Carl Dewitt Sisk 
Danie l B. Smith 
Matthew Lee Snook 
Richard G. Steine** 
Donald G. Wa lthers 
Ro bert C. Welsh 
Jeffrey A. Wiekell 
Richard A. Windhau sen 
Th omas T. Z uie r 
·1977 
Cra ig L. Agne 
James L. Ba rnett 
Michael G. Bayer 
Robert Brand 
Thomas E. Burbridge 
Neil R. Conrad 
Ke lv in T. Erickson 
Richard R. Fitzmaurice 
Kim Fowler 
Roy Johnson 
Bruce A. Kiney 
Da nie l B. Koch 
Chai narong Koosawa ngs ri 
Brian E. Lenharth* 
John McVay 
Kev in C. Menke 
Joseph L. Murp hy 
Philip Panagos• 
Stefa n G. Petras 
Kurt A. Rieke 
Robert Joseph Schne ll 
Steven G. Serniak 
Stephen J. Sutte rer 
Steve n J. Treis 
E. R. Uber 
Ann E. Vea tch 
Anthony Wa lker• 
Bradford Wi lliams* 
1978 
Robert W. Arnold 
Edward C. Ase lma n 
Michae l J. Basle r 
Bruce W. Be rgman 
David G. Brown 
Bria n D. Brnmback 
Da nny K. Brya nt 
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Scott B. Ca in 
Pa ul C. Conant 
Greg Copeland 
Steve M. Diebold 
Richard G. Du lle 
Renny L. Eisele 
Robert Da le Enge lken 
David K. Fonner 
Rod ney A. Fos ter 
Steven L. Gay 
Dennis M. Gattma n 
Jeffrey Vernon I-Iackmm1 
Pau l Ga ry Hage r 
Robert J. Hend el, Jr. 
Timothy D. Hop1m11111 
Kev in 0. King 
Thomas Joseph Kolze 
Ch eng-H s iang Lai 
Pau l V. Marsha ll 
Thomas J. Maschek 
Max L. Mattione 
Vin cent C. Mattione 
Matt W. Mutka 
Pa ul J. Nauert 
Wi liam J. N ix 
Raymond I. Quimby 
Craig W. Reed 
Ken t D. Riley 
Murray Louis Rose 
William) . Rosner 
Steven Vance Sall wa ssc r 
William F. Scha ll e rt 
Gary J. Seiter 
Russe ll C. Shipman 
James W. Speiser 
Allen Thompson 
Brian Keith Tucker 
Scot Wil ke 
Teddy J. Wood 
Th omas W. Ziegle r 
1979 
R. Anthony Avena 
Pau l G. Ba ldetti 
Pau l Bisges 
Rona ld C. Bredenkamp 
Ala n R. Breight 
Ja ney E. Burton 
Michael W. Carp enter 
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Scott A. Coleman Bruce C. Bowden Mike Duello 
Ken Copeland James C. Brahe Daniel Dziedzic 
Jon Cook Renee Rigsley Busiek Wi lliam Ebel 
Blaine Dinwiddie Michael W. Coleman Mohammed Fotouhi 
Ed Ellibracht Azita Dadmarz David A. Gaski ll 
Rosemary Emhoff Diann Johnson Dow )a lee Gill 
Margaret M. Fraser Stephen Dow Timothy Haga n 
Jea nne Garrett Timothy R. Ein Derek Hanna h 
Gary Green Russell L. Gillenwater Craig Hendricks 
Steve Hanmann Sam Hammo nd Duane High ly 
John Humphreys Dona ld Hand Moira Horton 
John Jones James R. Hanf Brent Jenkins 
David C. King Janice Hierholzer Thomas P. Jolly 
David). Klein Jeanne Hilker David Kerfer 
Pau l Kreter Jeff Holland Dan Kietze r 
Ming K. Lau Kevin Klug Robert Kressig 
Ji m Lueckenhoff David W. Kroeger Peter F. Lichte nwa lner 
Robert). Lyle Robert A. Kru se, Jr. Ray Luechtefe ld 
Mark Nealon C. Fred Kummer Ill Mike Matthews 
Bob M. Novak David Langenberg Steven McMogg 
William A. Reagan William R. Lee James C. Moore 11 
David E. Reed Kurt A. Liebel Garry W. O rf 
John David Rotramel Jim Marting Terry Pautler 
Randa ll J. Schmitt Steven McCa llough Mel inda Pa ute r 
Steven C. Strouse William McKinzie Ron Prenger 
Hal S. Tharp Mark Miche l William D. Richa rd 
Steve Westerhouse R. Christopher Noonan Terry Riley 
Garry Wilber Steve Peecher Greg C. Ri n ker 
Gene E. Wisner Joseph A. Puhl Ke n Roberts 
FS 1980 Kermit A. Ross Dav id Sa unders 
Peter Berglar Dave Siegel 
Bill Schu lze 
Andrew W. Bonnot Ron Sifuentes 
Jim R. Sta hlman 
Debbie Brown R. Craig Sim pson 
Wend e ll S tavig 
Scott Freiberger David Lynn Smith 
Suza nne M. Thomas 
Brenda Garman John Stu lle r 
Kenneth K. Tins ley 
Jim Haberstock David Sum pter 
Rober t Tower 
Elizabeth Lenhart Thien Xuan Tra n 
Tim othy Troupe 
Due Nguyen Kiwon S. Yoon 
Stephen R. Ve it 
Robert J. Tragesser 
Kathy A. Von Rump 
Cecilia Wempe 1982 Steve E. Watkins 
Craig A. Wohlers David M. Anderson 
Gas ton R. Wi ll iams 
Edward H. Wooldridge Mike Brown Jay P. Wils hire 
James C. Bullard Bradley C. Z ikes 
1981 Richard S. Casebolt 
Timothy R. Adria n Chris Cooper 
1983 
Mike Amelss Thomas J. Dalton 
Charles F. Abe ll 
Robert E. Armstrong Dro Darbidian 
Daniel J. Bicket 
Ron Blankenhorn Ronald W. Davidson 
Ann L. Brandel 
David Burbridge 
Nguyen Q uoc hinh 
Terry Cook 
PascJI Dasilva 
Jon Davis 
Charles 13. Dcrbak 
Pau l Feehan 
David Gardner 
Sca rlett Harrod 
Milrk I forward 
john D. j<1busch 
Armin Kiamanish 
Ron<1 ld E. Krnll 
Christopher Kurtz 
Williilm La tham 
Miltthcw Le111 ke 
Russel Long 
Keith W. Lueck 
Rick D. Maness 
Mark Mu ttcs 
Cl;;iy E. Melugin 
Alil n P. Morgan 
SJlar Navidi 
)<1111es K. Nie111ira 
Gregory Oenrnrnn 
Churles 1\ ipeck 
Kerry Rhea 
Ted Roberts 
GrL•gory Sch111id 
Appc11dix I 1'I 
Kevi n Sch111i tz 
Dale Schwent 
Nicholas R. Simpson 
Hera leen Sprenger 
Ma rvin Taylor 
G. Mark Terhune 
Vij ;;iy Var111a 
Susanne Voda 
Kevin Wc111pe 
Bonnie Wiess 
•· Graduate Level 
*' Professional Level 
Honorary Degree Recipients 
"1891 
"1895 
1914 
1917 
1918 
•1919 
1920 
1921 
1923 
'1925 
1927 
1937 
1943 
1946 
1947 
1948 
ThomJs 0. English 
Robert C. Hansen 
George E. Mueller 
ja111cs W. Stephens 
MSM/UMR Faculty in Electrical Engineering1 
Austin Lee McRae I lerbert Crosby Robert H. Nau 
Arthur· 11. Timmerman C. James Grimm Giles C. Sinkcwicz 
Floyd I Jill Frame Arthur W. Grnve John M. Usry 
Ralph E. Duffy Hornet~ R. Horton 1958 Lowell G. Cnmpbcll 
Rolland S. Wnllis Willinm Mumcy, Jr. Fred L. GrismOl'c 
Leon E. Woodmnn john Znbnrsky Ea rl F. Richards 
Ryland F. Ratliff 1919 Edw;ird Erdelyi D<1vid E. Wunsch 
Israel 11. Lov •lt Walter Grn hnm 1960 jnmes I. Ln lhnm 
Joseph Worley Roger Nolle Lein ncl L. Long 
George 0. Rnnc•s G. G. Sunnamnn 1961 Robert D. Chenoweth 
Charles A. Vn n Docren ). J. Skiles Richard C. 1-lnrden 
J. SI un r·t Johnson 1953 David J. Freeman Thomas J. Herrick 
Carl T. A. johnk 13icnveniclu C. l'crnltn Will iam E. Hord 
Gabriel G. Skllt•k 1951 Floyd M. Drummond Arne M. Nystuen 
l'rcd Beatty Conrad L. Neal john 13. Peatman 
William A. Fllr'CI jerry D. Swearingen Lloyd E. Brunkhorst john W. Cappeck 1955 Freeman T. Tingley 1962 J. Robert Bellen 
William Feist Robert T. DcWoody Edward j . Brueggcrnnnn 
Paul Gray 1956 Donald G. Hardan john F. Curtin john W. Hammann William L. Metcalf Charles A. Gross 
Robert M. Montgomery George McPherson Ronald McNally 
John W. Rittenhouse Ferdinand l-1. Mullersman jack F. Morris 
Richard D. Wheal 1957 Bi ll W. Ashworth Russell M. Ousley 
Palmer L.. Anthony, Jr. Phillip 0 . Brown Donald L. Willyard 
John Barcroft James 1-1 . Johnson 
• Professors with appointments in physics who taught courses in electrical engineering 
1 Date refers to initial appointment al MSM/UMR 
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1963 0. S. Anderson Clyde E. Va ndivort 
Leslie Blumberg Thomas P. VanDorcn 
Thomas K. Bohley 1967 James E. Adair 
Cha rl es A. Gross Joseph L. Azu rewicz 
). Derald Mo rga n jack L. Boone 
Donald R. Nelson jack J. Bourqui n 
Terry B. Watson Glenn R. Case 
1964 Ra lph St. Clair Ca rson Olin K. Conley 
Gary N. Den ney Ri chard F. Cro ll 
Ri chard F. Pohl Ri churd R. Kuenze r 
1965 Edwa rd C. Bcr tnolli Sta nley V. Marshall 
Harley D. Bri xey john S. Pn dera Jr. 
No rman G. Dillman Paul P. Sims 
Cha rles A. Goben Leroy P. Vente icker 
Ross Heitzman Dennis 0. Wutanen 
Frederick W. Lynch 1968 Robe rt L. Altman 
Gary K. Maki Kenneth R. Duni pace 
Danny M. Nea l Edd ie R. Fowler 
Thomas L. Noack Burns E. Hegler 
Robert C. Pierson Thomas P. Hertel 
James H . Tracey Arch ie G. Lambert 
Leroy P. Ve nte icher Normlln E. Levine 
1966 James j . Baremore Robert F. Rice 
Glen R. Case Stephen A. S>:ygcnda 
Olin K. Con ley •Don Sparlin 
Fra nk J. Kern Rodge r E. Zeimer 
john E. Lundy 1969 Duvid R. Cunn ingha m 
john A. Newell Darrow F. Dawson 
Named Funds 
Acad emy of Elec tr ica l E n gineers Fu nd 
A m oco Professorship 
C. Ja m es Grimm Scho larshi p Fund 
Electrica l En gi n eering Developm ent F und 
Electrica l E n gineering Loa n Fund 
Electrica l E n gineer ing Miscellan eou s Scho larshi p Fund 
Electrica l E n gineering Power Develop m e nt 
Em erso n Electric Professor of Electrica l Engin ee ring 
Em erson Equip ment Fu nd 
E m erson Laboratory Con stru cti on 
Em erson Lab ora tory Fund 
F. H . Fram e Sch o la rship 
F red Finley Sch o larshi p in Electrical E ngineering 
I. Lovett Elect rica l Scho larshi p Fund 
Lovett/Grimm Tribute 
Power Sch olarship Fund 
Professor Rob ert H . Na u Scho larshi p 
Schlumberger Professorship 
Teledyn e MEC Professorship 
D. Rona ld Fannin 
Darroll S. McCormack 
Da vid N. Montgomery 
Ronald E. Nelson 
Byong Ki Pa rk 
Richard T. Smith 
William H. Truntcr 
1970 Gordo n E. C1 rl son 
Pau l D. Stiga ll 
). M. Taylor 
1972 M ichael Kilvilna ugh 
Da nie l Good man 
1974 Sultan Mahmoud 
1975 Max D. Anderson 
1978 C. W. McDowell 
Theodore McCracken 
1979 Kenneth H. Carpente r 
Gle nn W. Bill s 
Hardy J. Pottinger 
john A. Stulle r 
1980 Jerome Knopp 
Arturo Mi les 
1981 N. R. Cox 
R.H . Moss 
S. V. Rao 
1983 E. Strnngas 
C. H. Wu 
Teledyne VISA Fell owship 
Thomas English Scholarship Fund 
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UMR Alumni /Electrica l Engineering Endowed Equipmcn l Fund 
UMR Grad uate Power Engineering Program 
Silver and Gold Club 
C. James Grimm 
St. Pat through the Years 
1927- Gern ld A. Roberl 
1945-Harold C. 13rehL' 
1949- Dona ld E. Spackler 
1965- Clyde A. V;rndivorl 
Professional Degree Recipients 
Wnyrn: J. 13enn •Lsen 
Norman D. Blnir 
Charles E. Uuulson 
Harold F. Brndy 
Phi llip 0. Brown 
Delbert R. Cox 
Donald G. Dcl3olt 
Fred E. Dreste, Jr. 
Thomas 0. English 
Fred W. Pinley 
Robert E. 1-lackmann 
Robert L. Hanna 
Kenneth 0. Hanson 
Frederic 1-1. Holt 
Alfred N. Hurst 
Harry F. Kirkpatrick 
Edw in W. Logan 
lsrnel H. Love ll 
Elmer L. . Luehring 
Roberl F. McCa w 
13el<ling 11. Mccurdy 
Osborne Milton 
Frederick M. Mueller 
Wilinm F. Netzeband 
Joseph W. Rittenhouse 
William 1-1 . Ro ll man 
William A. Rutledge 
Harry 13. Smith 
Hueston M. Smith 
James A. Sm ith 
P. Gene Smi lh 
Donald E. Spacklcr 
Lawrence A. Spanier 
James W. Stephens 
Ruberl A. Strnin 
George D. Tomazi 
Edward F. Tuck 
Wi lliam 0. Wa lker 
Eugene 1-1 . Woodman 
Joseph Worley 
Wi lliam A. Wundrnck 
Order of the Golden Shillelagh 
Mr. and Mrs. Thomas 0 . English 
Mr. and Mrs. Fred W. Finley 
C. James Grimm 
Mr. and Mrs. Belding J-1 . McCurdy 
Mr. and Mrs. George E. Mueller 
Mr. and Mrs. Robert 1-1 . Nau 
Mr. and Mrs. Gabriel Skitek 
Mr. and Mrs. Lawrence A. Spanier 

Alumni Directory 
Alphabetical Listing 
Abll o t. t , Jo l in M. ,J r . US 1950 f l 
Oucet1sod 
A1Jd n tt o l1p o ur , A t i H. 135 190 1 f"l 
C111·rcnt. /\ d cl r C?s:> Nee ded 
A t> e I , r ret l s. BS 197 0 r 1 
11')35 Wlc k stl l r c Ct. ; Or l<l gc t o n MO 
63 011110 0 0 0 
Br.n c h E l ectric Co; 153 1 St Cllnr l os 
n ock Hd ; SI. Ln 11l s MO 63 133 0000 
En9r Cst ima t.or 
Atw 1 , Sco t.I. H . MS 11)60 I" I 
63 10 J i1<loc rost ; Spr i ng IX T/37900 00 
I & /\ t"no ruy lr1c ; 1776 \~ood s i: ou cJ Ct 
Su i t. o 22 11; Wood I nwn r. ·1 X 77 380UOOO 
V i co Pr o s 
Abe ln, l lnrbo rt I). US 1973 f l 
5 011() Ma nn o; s 1. Loul s MO C.J 1:>90000 
SvorUn1p Corp; fll){ J N l ?t.h S t. ; S t Lo 11i s 
MO 63 11l 10 0l/0 
/\born t1t.h lo 1 De nn is L . BS 197 1 1'1 
no qU(Hi t. r. No Mal I 
Atwr 11 n t. ll i o , HI J 1 lu rn (. OS 19 70 F l , 
MS 197 1 r1 
16 0 1 Bn l t. imoro ; ll l c: tw r d so n TX 
7503 -111 0 00 
I X l n s t.ruino n tsj 1 3~00 N Co n t rol Ex py ; 
0 0 I I a !i TX 7 '.i222otllHJ t n ~p· 
Abn rrrn t l1 y, .Jn mos L. BS 1957 1"1 
12 3 1 llo b snn; St 1.0 11 l !i MO 6 3 1 3~00 ()() 
Mc; Duri n o l I Douy l os; fl O Box 5 16; St. 
I OU I s MO 63 1660 000 
Ab l<Omo l cr, Ke nn e th /\, ll S 1963 r1 
7 '.' -11 Sl<y l D1·k Dr ; Pn rrna 0 11 1111 13ooono 
1rnno Co ; Sn l cs[ n~1 r 
Abn ey , Pn 11I A. OS 197f> r l 
:J'j /12,Jubl1 <!'o T r ; Dnt I n ~ TX 7!)2290001) 
Ml n r od y n amlcs ; 9611 1 Wond u l I lld; Dn t l n r. 
I X 7~2 1 1 3 111JOO Mg r-r. 11r. 1.omor So r v 
/\brn111 s , l lo rd l n I . I I BS 19611 11 
?535 l nnn9 0 1· Or Nr; CocJa r llnpld r. I f\ 
>2 110200/JO 
l~oc hwo l I l 11 t l -C:o t I l 11 r. llatlf o; 5200 C 
llvn NI:; Cod o r Rnpld s 111 5211112 0000 
Sn l ori Fng r 
Ab s h i e r, Curti s 13. DS 197 0 Fl, 
MS 19 '( 1 rl , l'h O 1976 f1 
23 0 8 W quincy St ; Bro l<O n Ar r o-w OK 
"f/10 12 0000 
C i t g o ; llox 3900 ; T ll l Sll OK 1111 020000 
Sr Hosm1rc l1 Go n11 liys l c l st 
l\ IJL1 J- /lu s n 1 ll n f u BS 1970 F1 
/\ I Mnzrou I & l>n r Lno r r. : P 0 Bo x 20 35 ; 
/\bu Oho b f Unl t e t.I l\rub Emlrntos 00 
Mg r 
Ace r , Oruy ton OS 1952 r1 
Doc an !i C<I 
/\ckc r, Hono ld K. 115 1979 r 1 
P o Dox 2025 ; El I zo bo 1.h t own KY 
1127 0 10000 
McC a rt hy Bro s Co ; 1060 E Pri mro se ; 
Sp r lnQf' l o l d MO 658n7 0000 Pr oj Engr 
AC l<e rso n ~ E l i lluc JI'. IHi 1979 r l 
Cu r re n t /\tld ross Ncodod 
/\c ro , /lo v ld M. IJ S 1980 f l 
1 1682 wox rord Pl Do· ; Mary l and li t s MO 
6 3()1/ 300 00 
Mc Do nne l l no1.19 1as ; P O Dox 516; St 
Lo u i s MO 63 1660000 E l oc tronl c s En!1r 
/\dam s , Be n M. 135 19110 f l 
Ro tire d 
Aclu rn s, Dav itt V. ll S 196 1 1"1 
Ut 1 Oox ~ii r l r. 1< MO 63 91100000 
Adams, [ r i c: IJ. DS 1975 I> ~ , MS 1977 rJ 
136 '> (i r nnd Ave ; St Pri u l MN 55 10!)0000 
Co111. ro l Da t a f.o r·p ; 800 1 t: D l oo rn i n~1. o n 
r rwy: B 1 oom i n ~J l. Oll MN !:> ~> 1 1 200001 1 
Ar. soc [ I cc; [ 1H1 r· 
/\ ti n ms , .Joe I:. uS 196 11 I 1 
H:' l1 [i! St St ; /\ l lJCtunr l o NC 2800 10000 
Ya lHJ l n lrn:; l'ro&l!Jc n1. 
/\dn rn !i. , J ohn C. US l ~Vi9 11 
17/11 McKi n l uy ; C1u1111c l nw WA 9H0 220 UO O 
Morr I 11 l. y n ch 1•rc r r.e rc nnor &: ; 820 A 
SI. , Su l l.o 70o; 1ucom11 WA 901w20000 
J\C:c t. r xnc: 
Acl a 111 s , John 1 . US 1977 r1 
52?6 13 l\vu S; MI nnc n po I i u MN 
~1~ 11 1 1 0000 
110 11uywn 1 I ; ll D 11 eyw1 ~ I I P I <:1211; 
Ninrwnpu l i s M l~ 55 11 2 -10000 
AfiS L Evn l tltlt. i on L11 9 r 
Ad nmi; , Hoy II . OS 191t11 r 1 
32 I /\voco do; r I Cajon C/\ 92020000 0 
llo l. i r n cl 
Ad arn 5 , Woyno A. BS 1969 r 1 
·11u S111111y mu11 do Dr; Co l umb ia lN 
J61HJ IOODO 
Uni o n Cn r lJl llo; Pl on L t: ngr 
Acl nrn so n , C/1n rl o s 0 . US 19 fl 2 r l 
Ct ll T Oll l. M lcl r c sn NOB tl ocl 
Ad r: t1CI<, lhumt1!> <:. BS 11)26 r1 
Curro n1. Addrn ss Nood o<I 
Ad oror, A l ex .u ntl or P. us 'l'J65 r1 
1111 ll i lm l~ Rfl ; New c.:n nao n c·r 1J6tl l10000U 
Ad k i n s , Cn 1·u 1y 11 S, (ll no 1J u rc h r 11.1 td, 
Caro l y n S. J ll S 19) 1/ f l 
62 11 r 111 1, h St ; l(ll n r. n ::; C 1 t .Y MO 
611l J 10(1()0 
B l flC I( & Vu n t.cl1; 1)00 Mun t.l ow tok e Pl<wy ; 
Kn n r.ns r. lt y MO 6'111 1HI000 
Adki n s , nobc rt u. BS ·19711 r 1 
6211 [ 1111, h St ; l<o n ~ns C ity MO 
61/1 3 100 /J O 
11o n r.nr. C l LY Powor & LI g il t ; 133 0 
Bn l tl mo r o; l<11n sar. C i t y MO 
Sup v Co rpornto Plannln9 
Adl<ln r. , 1-/l lli om S, US 197 0 f'I 
JOU6 Linco l n Ct ; So n Jo !'ic CA 9!> 12!JOOOO 
Loc l<11co d; P o Oo:>< 5ot1; s unnyvn I a CJ\ 
911 onoouoo Sr n cson r c ll Engr 
Adri an, T imothy H , MS 190 3 Fl 
536 0 Ml I t.I Dr i ve; SL toui r. MO 6 31 29 
Mt: Donne I I Ouu!) t n s Co rp; Mc Do n no I I 
ll I V<I: s t Lou I s MO 631660000 Erl !I i noo r 
Au l.JU I , r. 100 F. J r . OS 19 67 f"'1 
1305 Gr oo nmnr Dr; Fenton MO 6 30 260000 
~~~~ ~ Qg(~gG ~ I ~~~~~·.1~~1; 11 ~~J ~~ ~ I ~ n~~ 
Ag h I t I J Soye t.I $. BS 19 8 0 r1 
Jl cquosts No Mn 1 1 
Ag ne , Crn l q L. BS 1978 l" l, MS 198 0 f' I 
160 ? Lo ni1 St i r.nr l n11U TX 7501100000 
TX l n s trumcnt: s ; PO 13ox 2260 15 ; On l 1u s 
TX 75::>66 0000 En!] r 
Ah l qu l o t , Ro bo rt W. OS 192 11 f'1 
Docon sr. d 
75 
76 I Alphabeticnl Listing 
A t11n:i r1t1, Ge n e II . OS 197 1 ri 
111 0 1/2 N 9 Lh Ap t B; Quincy ll 
623 0 1UU0fl 
Cnr'1nc r-Oe 11 ver Co ; 1800 G<trcl ne r Ex r wy ; 
C~t1i11cy II (1230 10UIJO 
OP.sig n Lng inecr I 
Alrnr , it ~1 S il 11 · 0 . MS 19 '.J I f l 
c ur rent Ar1dress Nectl ed 
Akr~ r s , r rccl P. n s 19 1 1 11 
5508 t n nrl sdowne ; S t 1011i s MO 6 3 1090 00 0 
C: i t Y o r St I oui !i. , MO; llarnpto n Ave : St 
LOLJ i S MO lrarri c LnCJr 
/\kc t s , Steve n M. BS 1973 I I 
/(1';? C l nyrno1'n C t W; Canton Ml 
118 1670111 11) 
l ore! Mu t, ur Co ; 2 t Jll!J() Hot.t11HJ <1; OP.n 1•h o n1 
Ml 11 0 12 11 0000 Pro d l es L l:ngr 
A ll Jil t. t , Gali~ I. ns 19/ 1 I 1 
1 ~ 102S Li11 Hmr r.c Cr l< RU; Cher. t cr ri o lcl 
MO 63U 1700 11 0 
0 1 in Cor·p; Cl1i o f rl ec Enu r 
A ll.H.~ r s . Tll o1uas J . os 1963 r 1 
501 9 M11 rr l ui.: /1; St l cwi r. MO 6.1 109 
A llle rt, Ga r·y H , BS 1976 11 
ltJ 91? New Sa l em C ir; snn Di eg o CA 
92 12 60(100 
McDn nnc l I Ou u~ 1 ;1 s ; Ll cctrnni cs L11 g r 
A lbe rt., Ho na l cl C, BS 197 11 ~I 
6UU2 St o ncwn l l // 126 ; Grecnv i I l e r x 
7 'JIJ0JO(J O() 
( - Sys t ems , I rie ; P o Bo x 1tJ 56 ; 
Gr cc nv i I l e I X f 5110lfHIOO Onr. [ ng r 
A l be rt. er , Ro ntl l<I G. BS 19'.>8 rl 
8 18 l<niyll u;b ridg e L11; Sc hn 11rnb1ir·9 IL 
60 1 9~0 1ltl fl 
Motn rnl n ; ?111 0 A l ljonquin lhJ //?01; 
Sc /rn11mbu r 1J I I 60 1930000 Ar.ct: Mg r 
/\ ll.lrec h t, ra n t N. us 1963 ri 
~ 1 5 Hn tr.rro rd Dr; r 1nri ssn nt. MO 
630330UUO 
Nat l Vend o r s ; 5 11 ~~ N<1 Lu 1·n 1 BrlcJ gc; SL 
Loui s MO 63 1 15000 0 r I ec l runi c Eng r 
A lhUt' Li S , C: l il r' <? fl Ce L. n s 195 11 r 1 
Dcccn sell 
/\ lbt i n: i s , Lnw r e ncc (. BS 1953 ri 
3321\ NH 611tt1; Old fl l10mfl C i 1. Y OK 
73 1 1600011 
OK Gil S & l I l'r; f lllJ 1· 
A l~ricl gc , Don 1/. US 1970 11 
::'908 N 3111./1; Mcsn Al ll5?tJ3 UOfl0 
Mo t.o r u I n ; 500 5 [ Mc Oowr. I I Rd; Pl1oe 11 i x 
/\Z 85t)08Ulll10 App Ii en ti o n s C.ng r 
A ld r l1lgn , Hi 11 i s/\ , ns 1966 f l 
20011 Ant pa luJ; en r ll c n c I t y l\S 6 781161JllOll 
Sunf l ower E l cc t.ri c Coo p; Wes t. St .John; 
Cn rfl cn c i l Y l<S 6 761160l)l)fJ 
E l cc Engr-Cr. nc r at i o n Dept 
A l exu 11dr. r , tico rg e O. OS 1963 f I 
P O Oox 11 23 11: Las Cruces NM fi60fl 30UO( I 
NM St. a t e Uni v ; Box 3566 ; LDs Cruces NM 
86003 0000 /\SS L Prof- Engr Tr1ch 
/\ l exa nd o r, Hnro l d R. BS 197 0 r1 
/\p l A- J , P o Box 8'105 ; l<a n sa s city MO 
611 111111000 
O I nc l{ & Ve a 1.c1·1; 
A l e xHnd c r , Hobe rt. G. BS 1967 rl 
011 Mi s t. y Pine Rd; rn irpo rt HY 
11111 ~00000 
Xe rox co rp; Ope ration s nos Ann l ys t 
A l cxnndc r, Wi 11 i a rn C . 13 5 19 110 f1 
J11HJ1 177 th S t CtH; Ill inoi s C i t y I L 
61 2590000 
l{e t i red 
A lford, R i c ha r d E. OS ·1975 Fl 
Rt 5 Oox 235C ; J oplin MO 6 11 8010000 
K i ngpress ; Proj ec t Engr 
A ll e n, Onv id VI. OS 1973 r I 
111 20 Mn ri e St ; St Cha rle s IL 60 17110000 
Co nc r a l Mi I l s I nc ; Hashin9tori St & 
Town nd: W Cll i ca go 11 601850000 
Procnss i ng S1,1p c rin1.e 11d c 11t 
A ll e n , Da v id H. OS 1979 F l 
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620111JOU OO 
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2 3666\l (H) ll 
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Ro111. c .l; B11rr:i 10 Mo 6 1 (1?2111H1n 
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l '>lJ/1 300110 
Roc l~wr. I I l n LI; 3:1 0!1 I He 1111 ri r· Hd CS I ; 
Hi C: llil nh1u n I x l '>llll I IHI OO I' rO~J r·a m Mn I 
A t lrm , Sp r. r1 cr. r· M. B ~ 19 6:.' 1 1, MS 19 <i l N I 
Wcr. t.inqt·11111 sn ; Bo >' Hi211; fl a l t.imon! Mil 
2 1203 0UllU 
A l l r. n , s 1. c pt1r. n I . n s l <J((I 1 1 
Sc l1ll11111l o 1 · ~1 e r; Al< D f\ o x ?779 A r a 111 r: n Mir! 
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Hus t. inghoui;c-t [ l o<: co rp ; n n t. lrn tl 
O<t u r· , Hl r; il n r cl A. I.I S 19(1 1 1 1 
3011 3 s Xa n t. h i a; IJ u n vo r r.o 00?3 10000 
C i ty o r lle nvo r; l11!p l Cl1 i c f' 
On x t.o r, C l y d n W. BS JIJ ~16 r 1 
C11 r r e 11t /\ t.Jcfrnss Nuodu cl 
llnx t. o r , D11 v i1.l G. n s 19 /ll 11 
?65 B11c k 1a mJ Ave ; l~oc ll es L n 1~ NY 
Jl1 6 13 01)()1,1 
Xnrox Co rp ; ROO Pil i 11 Jps R11<1d ; Hu h s t 
NY 11 1 ~8 0 11000 E l oc Engr 
Dux t n r , l<n nne t. ll O. US 1962 I 1 
620 Oa l< Pa d \ B l v d ; Cc fl o 1· r A l l s I /\ 
'.106 130000 
Doorn & Co ; P o Bo x 27 0; Wn t. er l o o I A 
~> fl 7 1J li llOOO l'ro j cc L Mn nng c r 
BaY La r , fho nrn s I . DS 19:\7 1"1 
1 33~7 oenronl Dr; 110 11 s 1. o n l X 77 oo :wono 
ne t i rod 
Oayer , Go r n I l l J. n s 19 11 1· 1, MS 19 111 Ml 
96 36 Ui n Bond: St Ln 1ll s MO 6 ] 1260000 
Be n so n t 1ec Lr i c Co: 72 16 Hoi J l\VCi 
Shrcwr. bor r y MO 6 3 119UIJ tJO Er. 1, lma 1.or 
B11 y 1:r· , M11: li;1o l Ii, II ~; 11J/U 11 11•) 1>111'1'nd1I C t ; lnk11 ,J11c\\:,un I X 
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Jll'J 11art101· V 1r.w 111; 11111!11H' 11111rrr. II 
IV1 lllllHHIO 
1111rr y Hnlrnd 111:r Co; 'JJOU lll mn1 ton IM; 
I: I f !H I WH I t!r II Ji 1Ji ' fl tlll(lll Mt p - f /lljf fhrnc: /1 , l l!~•Ll: f" C. BS ll) /1 IJ I l 
f1lli ' w l i !.IUOrl! /(II; IJ11 /t11, t1 MN ~ 1Jl11JJtJIH IU 
11\M; l<1•t i I od 
llt:itchl 1u, llil Y IJ, BS l'Jl1 I I I 
;11J;1 1 1 ~; I 11111'!" ' l"i t IM; Ho I I I nq II i I I li I !t l C:/\ 1) 11i' /1111111111 
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1\1 •11 t I y , I r o cl 11 ~; 111;•11 I 1 
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Bt111111 : l1111up, l1td11' 1 I \I , /.l' i 1'1111 I I 
H1 l nrl 11rola Av11: Ml ltort l Mf\ 111/ 1J/lllHIO IJ,11. 11 (;11 110 1111 Cu1 p ; 111 l11111pik1t Hd M!i 
lJ J IJ I I; \·IU !.111111 II MA II )'1/l llllHllJ 
l:nmp II• " • I 11111 
lh tdll o Iii , IHt.11111 11. II'• l 1Jfi 1J I 1 
1111111 t 11lw 11 1 I I I 11 ; I' 111 1111 I X 11111; 1 \11111111 
f\ I J1,• I -!.r111t /1w1•'. I 1•111 1111 I l ; 
lh11'1\ ' 1:111 d1111 I ' l l~i 111f,IJ I 1 
11(111 l 11cw. t : ti 111. t. 111 lh11:K AH 
1;• 11111 1111111 
l .1 1111p111 1111111· A1, •.c11:; t'r 11q 1111111!1 f\ 1111 l yt.l 
IJ11C'h , 1'/1i I Ip . J . Wi 11)// I 1 
i' l /11 f: 11l I n V l l.t.11; I l o r· 1!1ldllll MO 
f1Wl lt111111 1 
M1 · [JIJ11/U ! I I \ll)IHJ 111 1. : I' ti 1111 .i , , 1 (1: !~I. 
I 0 111 1. /.Ill Id 1fddJllllll 1l11•, I nqr 
Bl't "hti l , . l :i mu:; .I . M\; 11Jltll I 1 
11111 Cn 11 \1 1 llH1J Y 11 111 1; U111"11tH\l.IH Ml 
lllJI)(, 1111 11111 
1:111111111 I Mn 1.111 •.; 
llul'lm 1 , lw111111lh I . l\ :i 11)/11 11 
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111111 t:11 mi1 111 1111 111 S1t1 1 rn; A ll11iquurq1111 
NM II/ 11111111111 
f\lhl- S11111l l11 I 11 h :, ; I' 0 (\II )( ~Ofltl; 
/\ t h11q1111r1 p 111 UM 11/11 'JIJOOll 
Mt1 r 1111:11 S L11 l'f 
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Hllt1/IUl.I., lln r voy H. us l lJ(i 1) r1 
C11r 10 11L f\c lilr'tHllo MtHH IOd 
n o nr11: t.t., .111mfl!• I., llS 19/Sll I I 
HJ tl :J I !J3rll l u rr: l<t111 IW!i C:lt.y MO 
6 111 31\000U 
Ui!r11ll x : 9'.> 1.11 & /IOIUIO !i ; Kn n snr. C:lt.y MO 
6111111 r11 11H1 A:1soe 111!Jr 
82 I Alphabetical Listing 
Bennett, John C. BS 1950 F l 
2 10 Hnrd Dr· i ve; 1-lnmrit.on V/\ 23 3690000 Mnidn Deve lopme n t co: 205 L ibby S t.; 
t-1 a111ptun VA 23663 UU00 
V i r.e Prc s idcn t- Eng r 
Bennett, Hit1 iarn F. OS J9t19 F l 
17259 Bircher; Gra r1nd <1 Hill s CA 
9 1 3 1.1/i (HlOO 
IW L i rod 
Benoit , r. trn rlcs M. PhD 1976 r l 
3'.J lU llitl!j OIUUOr l lr; Gnrtnnd I X 
750112 ()(1110 
I X ln strtHlll!llL S ; P 0 Uu x 226U1 5 ; Oa l la s 1x 75266 noon Systnms Ann l y!;t 
Benson, Hobert H. llS 1983 rl 
733tl Wl1itcl1n ve 11; SL IOtli S MO 63 12 30000 Be n so n, Steven IJ. BS 1979 fl 
70f l e n1view D1·; St Lou i ~ MO 63 111HHJOO A l vP.y Inc ; 930 1 or i vr. B l v d; St Lo11is 
MO 63 1320000 
Bent z inger, Hoh e rt BS 197 1 F l , MS 1973 Fl 
907 H11r111.J erhea <J Dr; S t Louis MO 
63 138flllll0 
Emerso n E l ectr i c ; 8 100 H F lori ss<rnt; St Luu i s MO 63 1 360000 [119 r Spec 
oerchin, Gregory BS 1962 Fl 
1020 C l a t erri Or· ; Ballwin MO 630 1 l OUOO McDo nne l I Dougl as ; PO Box 5 16; S t Loui s MO 6J 166tlOOO Associate ~- ngr Oere i sa , Jonns Jr . OS 1967 r1 , MS 1970 F1 15 12 Iii1 l crest ; Sa n ta Barbara CA 
93 1030000 
Gene rn I Mot.ors -De I co; 
Berg, Chnr l es R. BS 197 11 f1 
25 waodwa r d Ave; W i Im i ng ton 0 £ 
198050000 
Se I f - £11111 1 oyud 
Bergfe ld, Jerome V . BS 1968 f'1 
BOO SluuJow Hi ll ge ; I rv i ng r x 75 06 1 UOOO Unit.cd Ter. hno l igi es ; 133 Lns Co l Inn s; 
I rv i ng I X 75116 10000 SL1pe r v i so r Berg/rnus, StP.p llcn W. OS 197-1 r 1 Uni on lllco l og i ca l Seminary; 3110 1 Drool~ Hd; R i c hrno nd VA 232270000 
Grnd Stud ent 
Berg l ar, Pe t. e r F. BS 1962 r l 
360 2 Vi stn Oak s He st ; Pa rm Day fl 
32905,0000 
ll<:HTiS Corp; PO Uo x 37 MS 1-900; 
Me Jbol1rnc FL 3290 10000 Engr Oef·gtund , Pnul T. 13S 1940 11 
111 35 \.-J westv i ew St ; Sp ringfi e l d MO 
6580110000 
Rct ired 
Oe r·ynrnn, Bruce H. US 1978 D5 , MS 19BO Fl 38 11 no l I i ng II i I I; Ro unU Hock l X 
7866 11 0000 
I BM; 1 \/100 Ournot lld; Aus tin ·1x 
787580000 Sr Assoc Eng r 
Bergstrom , W<1t l tlce J . BS 1953 Fl 
16823 wcs tmo r e l n ncl; Detro it Ml 
1182 190000 
Coml e t; Sn l es Engr 
Oergt, Da v i d E. BS 1965 F l 
5 12 1 Vnl er i e ; Oe l l u ire I X 77'-10 10000 The Ann l ysts Inc ; 200 Macco Olvd; Suga rr a nd TX 77 11 1uoooo 
Accoun l Exer:u ti ve 
Berg tho ldt, Stephe n J. OS 1973 F 1 
193 11 Redwood Rd; lltHGU l es CA 9 11 5 11 70000 
Chevro n Compani es; St11 ndard Ave; 
!l i c hruond CA 911561!0000 
Supervising Engr #3 Di s tri c t 
Be rkbigl e r, Lur r y W. OS 1971 Fl, 
MS 1973 Fl 
11 56 Arago n Ave; Lo s A l amos NM 
87511 11 0000 
Univ of Cn l If-Los A l amos Lab; PO Gox 1663, MS 957 ; Lo s A l amo s NM 8751150000 E l ec Engr 
Bermude z , Jose A . MS 1973 Fl 
Current Address Needed 
Bernath, Jeffrey M. HS 1979 Fl 
11 27 Sa nd s tone Or; St Loui s MO 6311/60000 
Gui Id Co; 10795 Wat son Rd: St Louis MO 631260000 F i e Id Eng r 
Ber ry, A l ok K. MS 1901 f1 
Nngogrun i TfH' 1~ace Apt #1112; Holl a MO 65 1101 
Be rry, Pa ul M. OS 1928 rl 
Deceu sed 
Berry , Wfly na J. GS 1930 F l 
Dec en scd 
Oer"ryumn, Oscur C . flS 198 1 Fl 
5 1 Lew i s Pl ace ; St Loui s MO 63 11 30000 Mo n sa nto; .Jr Q11Crnny Pl flllt ; S t Loui s MO Process Contro l C l ec Eng r 
Bcrtogtio, ,J;1mnsv. HS 197 1 1 ·1 
C11r re r11. Addre ss Needed 
l3cr t o1·e 1 Jo , Tho mas A. OS 19 1)8 F l 
1 :wn Pr11ne lil nr; Flori ssa nt MO 
6303 IOUllO 
Mc nonnn l I D1wgla :>; I' o Bu x 5 16 ; St Loui s MO 6 3 1660000 
Sr FI cct. f'rir1 i (;s ln!J r 
Bert.ram, .Jel'f'c r y P. BS 1975 r1 
9967 B ller i taHu IJr; A f'ft.on MO 
63 123 UOOU 
Sprnn9ne 1.her Instr ; 11 ·1'>0 La c l ed e ; St Loui s Mo 63 105oono 
Au1:0111111.i1 : Sy s Pr"o.i Engr 
G<:! rt. rarn, Normrrn .I. BS 19 ·r 11 r1 
'1 965 f'n l'lwr; St Loui s MO 63 1390000 
tJM n; Grnd Su1d en t 
Ue r·t. n1 mJ, \.-li lf'reU H . OS 197C fl 11 707 Blair M<HH.Jow; Staffo rd TX 11 11 rrooo11 
TX lnstrumunt: s; Po IJo x 11111 3; llou sto 11 1x rroo1onoo Sys u.:Hos r n ~1r 
Oo ss , .Jmnus D. DS 19!di 1"1 
:1:, 11 3 Ar t./U•r" ; S L I.Olli s MO 63 1090000 Un iofl /· l eG t.rl c: ; 1901 Crnt.iot. S t.; ~ I. Loui s MO 63 1 G6uon o S11p v E119 r 
Best, D!!lllliS fl. BS 1 96~ 11 
1 t 7 Uu x C :J~I ; Mc KI nney TX 750690tHJO rx ln st.rumont.s ; 
Bes t., Grr.nory I.. BS 1976 f l 
3322 Glrnpe I Va 11 oy Ur ; Uu I ncy I L 
6 2 111 1 fHHJO 
Harr i s Corp; 3200 Hi sman Hnnd; Quin1,;y II 6?30 10000 1 on d Do s i!Jtl Lnur~ 
llcstr.rl'c l dt , Danir. I r •• 11~ . BS 1969 f l 11 Lour·e l Iii I I Dr'ivn; Hn11dolph N.J 
078(1900011 
A l &T- Hestern [lcctric; 1, -,5 So uth S t; 
M1Jrrl st own N.J 0 ·1869<11JOll Dupt. Cl1i r.f BcthanJ5, Cl1n r t r.s \.I. BS 19 73 rt 
7111 Cvr:1 1·9 r ee r1 Ct; /\ I Qonquin I L 6fl 10 201100 
Moto r·o l <t; 229 11 E AJ!]CH1q11fn Rd; 
Se! IH1 t11nbu rn IL 60 I 950lltJO ( 119 r Mgr Bex t e rmlWl l e r· , Jnmns BS 1Q77 Fl 1 ~73 Pn rs it.o; C11 p fl G i1·n rd e au MO G:l /111110110 
Proc t o r· & Ga rnlJl c - C: lrnrmin; Box 1100; Ca pe G i n :trdca u MO 637CJ 1CJOOU Mgr Doyi.J l er, \.-If 11 fnrn w. n s 1959 ri 
WP.S Lin9llo11 se; 
Oha tin, I' 1·enuia t. 11 US 196 7 FI 
Current l\ddress Ne od e d 
Bl1<1l:i<1, Ram S. MS 197 1 F l 
Current Address Ne ed e d 
Bihl c, Paul L. Jr. OS 1912 f1 
11111 Att1e rt.o n Or; Cnr lnnd TX 750 11 30000 GfE - Sy l vo ni n; 26 11 rarringtun; Dul l as 
TX 7520?0non neg Con L ro I M9 r 
B i ega, Mike Jo se pl1 OS 19!l3 Fl 
106 Anniston; Lll S CruCP.S NM 080020000 U S Army; 2nd Lt 
Bi ese r, Hobort B. OS ·195 11 fl 
Decca sed 
Biffignani, Mi c hue l ,J. BS 19 19 ~1 
760 11 Su ffold Avo; Sh rewsbt1ry MO 
6311900fHl 
MC I comm Inc; 11100 W Comma r e In J ; f" t 
l(IUde rdo l c FL 333090000 
Spec Prod Eng r 
Biggc rsLorr, Ge ne 0. OS 1970 Fl 
472 0 Grove ton \.-lny; St Loui s MO 
63 1280000 
Union £ \ ec Lri c; 1901 Gra tiot; St Loui s MO 63 ,,, , 0000 Eng r 
01u1 ey , , Onnf s G. n s 1970 11 
'.P1 ') Bog uy Ln; Ki rl~wnod MO 63 1220000 
MO Hwy Comm; :i 29 s K i rkwood lld ; 
Ki rl\WOOd MO 63 1220000 
Ma in tn i n e n ee S11pv 
Olhr, Leland S . BS 1976 rl 
262 1 Ta i I Oa k Dr ; St LcHll S MO 
63 1290000 
Union [ l ect ri c; 190 1 Grri t fot St; St 
I Oil i s MO 631660000 lnlj r 
lll l gecr , Mc hme t [. MS 195 1 Fl 
Decoi:1sed 
Bi 11 ingtw m, Ha l ter S . DS 1970 Fl 
100 1/2 N 6th S t.; Marr.hnlltown I A 
50 1560000 
Mun s1.111to-t i s h o r· \.onL r ol !l ; ?. o ~ S 
Cu nt. A r; Mri r r. llri I I town I /\ 50 15 80000 
rnu r 
Ui 11~1l w m , Lloy d W. Jr . BS 196(1 11 
111 601 t oc 11 r. L; O l<1 t hc KS 66U62001JO 
l<lr1n lh 1di o C11 rp; 11110 H lioq n 1· r. Rd; 
01 0 1.h e l~S 6611(1211000 Clli o f ·1cst l'i lot 
ll I rd , ,Jo hn No r·11111n [I S 1 YU 2 r 1 
30 Gruunt rno I aoe; l< an~:;a s City MO 
611 I \ (10000 
Bl rl~. C:<iry N, BS 197 '1 rl 
3162 C:;i 11ri n ld /'WI! //9; Lo n Ar113o l ns CA 
9 0fl ] llf)(J{)() 
lil t.on lnd; ~i'.JU ll Ca 110!lil /\vu; Hoodlund 
II I r I s C:/\ I) I ]6 /HllJOll Sr EnH I' 
Birmi11g lwm, Ang u l o .J. HS 190 1 r 1 
Hd 6 IJO >' '.i/H; O swo~1 0 NY 13 126011111 1 
Stonn & Wo b r. Lnr ; 91l Broad St; Nnw York 
NY IOtJOllllUOCI 
lll !iOf.i , llonn lcl C, LI S 196 1 l"1 
PO !)o x 3 I t! ; Opt! I tll 1Sll5 LA 7tJ '.j7000llll 
Sc hlumho r · ~i n r; l'O Bo >< :~ I ? ; 0f>'·i lnu snn I.A 
705 70ouno r i n I ti r 11 ~J r 
Di S!J OS , Pnut ll. BS 19 00 Fl 
100(1 codnrhl I t s ; .Jof f' o r•!jon City MO 
6~ Ill l(JIJf)(I 
Union [ l uct ri c ; PO Dox ; St tnul i; MO 
63 166UCJOU 
n 1 shop, nn I ph BS 1950 r 1 
I' o Onx 111 ~; Spnt. sy l vanlu VI\ 2255 3UOOO 
II s f/\/\; f\0 0 l11d opc 11tlHll (;0 Ave NW ; 
Hn s llln!Jt:On DC El ec [ngr 
Bi shop, WI 11 l n m W, BS l') llf.I 11 
Dcncu sod 
Bi vn n , Mlc lH1 o l L. US 197ll r1 
R L 1; Mox I c o MO 65 2650000 
Blu e l~ . On v ld P. ll S 1966 f l 
?633 Enf.I. 5 Uc St; .Jop l In MO 6116010000 
Wct;t i ll !JilOtl SO i 
ll l ock , Scntt Fdwln BS 198 1 Fl 
:en vn11 Pret.o r; Wootl Hivor IL 
6 2 09'i(J(l! Jfl 
Mc Dom1cl I Do119la s; 110 Oox ? 16; St: 
Lou I s MO 63 1660000 Ar.s oc En !J r 
ll l nck, WI 11 lnm 1 . IJ S 1979 rl 
20 5 5 t h St. ; ro nd clu Lnc WI !' '1 93!.J(HHH.l 
f;l ddin~J S & Lnwl s: P O Uox 590; l o m.l llu 
Ln r: HI '.j l1 93!HJOllO [ I cc [ 11!J I' 
O l ack s tocl( , llol>e rt s. us 19!j0 F'l 
11 7 fl rool( f lc ld Rd; N Syrucu so NY 
1 :12 120000 
Gcnnrn I f l oc t. rle; 
Blackwe ll , Hi lli rnu C. BS 1953 f l 
11 39 fli rr: t1 Ln: Hl r: ll<irdso n ·rx 750010000 
Rnc l~wol 1 111 1.l-Co ll Ins Ruc.Jio; 3200 E 
nonnor Rd 110 1-1 25 ; Rlc lrnrd son TX 
750010000 
Ou t n Commun I en ti on Sys tom En g r 
Olll lHI, Ron /J I U E. OS '1973 Fl 
'• 56 u I r chwood; Gar I ancl TX 750111 0000 
TX Ins trument s : 135 00 N Cent:ru l Expy; 
Dn l l n!i TX '152220000 Do s Engr 
Ulfline , J ohn C, OS 1950 fl 
H n 1; non ll svl ll o 0111137160000 
Olin Corp; PO Box 16 11; l !Unnllrnl OH 
11 393 10000 S11p t o r Mn lnt.u nanco 
Dl<ilr , Normc111 0. us 19111 1'1 , ELEC [ 1972 
11 2 Essex Or Tile Corrnnons; Mondlwm N.J 
079 11 50000 
Ar&r; 295 N Mnpl e Avo; Ba s l<lng flldgc 
NJ 079200000 DI r ect:or-Cent r u I Of f I co 
Alphabetical Listing I 83 
B l 1 • ku~ 1Ju11ni s W. OS 19 79 f l 
1362 1 t~ 2 1st Dr ; Phoeni x AZ B!>029UOOO 
Spe rry Ha ntJ -Sperry r t i9/Jt Sys; J> 0 Oo x 
2 1111 ; l1f1 oe n I x /1.7 850360000 
f. 1 ec; Cng r 
fll il l Od{ , Al on zo B. BS 1972 f l 
11 11 2 s Pl r.t1s<1 nt; l11d cpe mlencc MO 
6 110 5~0000 
Cm11pbr. l I nes i 9n Group; Manag e r 
U l 1111kenhurn, Ilona Id BS 1982 r1 
2333 Yorluownc; LaPln cr. LA 7 110680000 
She l I Oi I; Norco tffg PO Oo x 10 ; Norco 
LI\ ·10079fJOUO [ ng r 
Olanl~n nmc l stcr , 1.rw in G. OS 19l19 r l 
3 '.i l lJ Princess Ln; On l In s TX 7~ 229UU00 
Bur<li c l{ COl'fli 330 1 Gnrdcnbrook; On I In s 
I X 7'.Jt!:l llfJOOO Sr Sn l as Cxnc 
lllanlrn n sh ip, J omns D . llS 1911 9 F l 
3011 ') Co l ony Cros !;l ng Ill' ; Clln rtol.l.O NC 
2!1 2 110000 
I OM; 37 1.11 f l De pt. 601\ NCNU Blq; 
Cllor lot.t:A NG 2f)2(1U !IOOO LlllJ f) j r 
ll I i'.llllHHl Sh i p, HI I I I i"l Ill J, BS 19 / 1 I· 1 
1~3 1 11 lh 1w11 Ur; ,Jo11o:>hnro GA :102 360000 
Owonr.-CornJng ri ll orgla r. ; 
lll 1111UJ11, Lurry G ICflll US 19U 1 fl 
\/111 9 N ArlJOflllS L # C: Grif fith IN 
1t 63 1900otl 
Northe rn Intl ln11 (1 l'nb Sn r v Co ; 526!; 
llohmnn Avn ; Hn mrnoml IN 116 :12000UO 
SulJ s t.utf o n r r1g1 · 
n1 oso , Bu sse I I H. n s 1962 1: 1 
11 y;! 1j Sh e r·IJo r no: st Luu r i; MO 63 1 ;rnoooo 
Cn l l co lndu s t.rl os; 2 001 Haml 1 t.on: S t 
101 1is MO 63 1200000 L11nr & SU ll~S Mg1· 
11111 1.1.c t, 11l 1y 111ont1 ns 19 ·r 1 rl 
?360 Janllno Dr ; (})( rlllrtl CA 93030UIJUll 
U S Nllvy ; code N 353~ 1·1i ss l n Ctr ; PL 
Mu!JU C/\ IJJOll 20UlJO 
l) l (J( ISOU , ,Jnrrruy I'. MS 190 2 r1 
11 5 Olcl BruGk Hd; Hoa th e rf'ord TX 
7(J1)(160tlll0 
Uli Z t?'w' ~i ld, Ure nt. BS 19 .,2 ri , OS 19 7 :i Ml 
nil 11 CllnmhOr!:; Ln; Mt. Vornon JI. 
6t'861HHHHI 
Gunurn I Ii r u; Hwy 1160[ Box Hl 2!J; Mt. 
Vernon II 6:>H6111JOOfl S r [ l uc fn !Jr 
Lllot; k , 1Ju11c:c111 G. US 1 9~7 rl 
83 19 lln l o IM: Hl x !'.0 11 ltl 373 l1 31JU I)(} 
voy t1uor Er1te rprl sos, !nu; Pro s ldnn l 
Olo t: l\ J Hu ro llJ s. ns 19 1111 r1 
6111 ? U11r· r 1r1 Hon<.J; C:hovy Chu se MD 
1:! 00150llllfl 
lJ s l\rmy; 
Asia Cl1l o f' o f' Slflf f' for Jn\,O I 
Olm~ I() Mo 1~ 1 y 11 ,J, ns 19 11 2 r1 
61 11 ~ Hnrrln Hunc.J; Cllovy Clrn fiO MD 
206 1 ) UtJOO 
ll o L I red 
lllu1111 t, Rol.rnrt I.. BS 1 9~7 F l 
111 23 Snxo ny; \l ou s t.on l X 7705801.100 
NAS/\ ,Jo ll rrno 11 Pnc:o Ctl'; 
Ass t Mgr-l'ay l on d Sn f' e t y 
lltumlJOr !J, Lu:; l lu US 1962 fl, MS 1966 F l 
11 Onk Mnn <IOW T r; Pll: ts r ord NY 
ll1 !J :il10U!IU 
ILo l~ Corp ; 1001 Jofrorson ll l v 11: 
noclinsto r NY J/160 30000 
I' rull P 11rnn Ing Mg r 
Blumro l<ler , WI I I lam o. BS 1')66 r1 
11 30 11 Motnru s Ur- ; rJorl ssn n t MO 
6ltl331JOOO 
( mcr:;o n F.J1rn trlc; fl \UO W F l ori ssant; 
SL Lo u I s MO 63 136 0000 
Lab Mgr lO !;t: Equip Dov 
llon z , L. H l i; lwr<.J ll S 19 11 0 r ·1 
2019 llodford; Our I lngto n NC _272 150000 
Go noru l E 1uGtric; PO Bo x 11 89 ; MobDno 
NC 273020000 
nodontrnrnc r-, SLovu n u. OS 1975 r 1 
11 Meo dow Gros L: VI bu rnum MO 655660 00CJ 
SL .Joo Mlrmn1J s Co l'·p; PO Bo x ·10; 
v J IHI mum MO 65~66 0000 
Mn / n t enn m:e coo rc.J I n u tor 
84 I Alphabetical Listing 
Bodicky, Andrew I. BS 19!) 1 Fl 
2101 Parkton I.fay ; Barnhart MO 
6301 20000 
Mc Donne I I Doug I as; 
Boe ll er, Eme r y L. OS 19118 F1 
Oecea sed 
Ooev i ng l oh, ,Jeffrey J. BS 197 1 Fl 
15 135 Appnlac hinn Trail; Cllest.nrfic l d 
MO 630i-tOOIJO 
McDonne l I Oougl as; P 0 Oax 5 16; St 
Lo1 1i s MO 63 1660000 Progrnmnmr 
Boguntes , Marco A. OS 19117 Fl 
Cu rrent Address Needed 
Bo~JiH'd, ,Jo seph II. OS 196 11 r 1 
l1 6J~ O Ame rican River Dr; soc ra111ent;o CA 
958250000 
IBM; 
Ooy u sh, Alfred J. J r. DS 1955 ri 
7600 Ham~1 da Ave Sf; Huntsvi l l e AL 
356020000 
New Tech no I ogy Inc ; Eng r 
Bo l1 I ey , 1 tio ma s K. US 1961 I· 1 , MS 1966 I" 1 
193 1 Pu y tun Cir; Co l orado Sp r i ng s CO 
809 150000 
Hew t ett.-Packard; Dev Cngr 
B<Jhme r, Mi c hn e l R. BS 1973 F l 
6 15 St ,Jovite; S t Charles MO 6330 10000 
Eme r son E l e<: tr i c ; 9797 Rea v i s Rd; St 
Lolli s MO 631320000 Prod Mgr- Gas Prod 
Oo tl'nemeye r, Stephen I'. US 1970 r 1 
17 Trobridge Ht J/1 ; Co lumbia MO 
652020000 
3M Co ; 51100 Ht Bi Columbi a MO 
6520 10000 Process Eng r 
Ooi I lot, Cha r l es R. OS 1966 Fl 
2796 N Jongklnd Pnrl~ Rd ; Ln Porte IN 
l1635001l00 
Nort.flcrn tndlnna Pub Sc r v Co ; Frnnl<l I n 
Square; Ml c hlgan City IN 1163600000 
Div Supv -Powe r April i c a ti ons 
Oo.Je , George J. Jr. BS 1950 Fl 
9531 Horton; Over l trnd Pnrl< KS 
662070000 
Se l f Employed ; P 0 Box 72711; Over l rt nd 
Pa rl< KS 662070000 Mfg Ror 
Ool anov i ch, Pe t er BS 19118 F l 
Occcn soc.I 
Bali ng, Harry O. 111 BS 19611 F l 
2018 frfl nc i s ; Ga rl a nd TX 75011 2 0000 
E- Syst:e rn s ; Sr Spec i n I is t. 
Ool l arn, Jame s It. ,Jr. OS 1972 Fl 
686 1 Pa re Chn r l ene Dr; Flori ssant MO 
630 330001! 
Kenne th Bo ll\ & Assoc ; [ l ee l:.ngr 
Ool I I nger, Dwight A. BS 1969 Fl 
720 rawn Ct; Mt Z i on IL 6251190000 
PPG l ncJus t.rl cs; ProJ Engr 
Boman, Thomu s M. llS 1979 F l 
91116 Sa ddl ebrook; St Loui s MO 
631 260000 
Bamba ch, Mark Anthony OS 1981 Fl, 
MS 1983 Fl 
Route 1 Box 166 ; Cuba MO 651153 
Bond I, Jomes 0 , BS 1971 Fl , MS 1972 Fl, 
PhD 19711 Fl 
10231 Echo Ridge Ct; Da l l as TX 
75211 30000 
TX l nstrrnnen ts; Po Box 226015 ; Oa l ln s 
TX 75266DOOO Gompu t e r Sys Eng r 
Bondurant, Dav id W. US 197 1 fl 
9285 Garri son Wny Box F; Eden Pra iri e 
MN 55311110000 
Honeywe l l; 1200 1 Hwy 55 ; P l ymout l1 MN 
55L1l1 10000 Mgr Systems App l !cations 
Bonno t , Andrew W. BS 1982 I· 1 
51tl Det Media # 323; Mounta i n View CA 
91/Ql/00000 
Te l edyne MEG; PO Box 10007; Palo Alto 
CA 9113030829 Eng i nec r 
00110, Thoma s L. Sr. BS 1968 Fl 
P 0 Oox 2115; A l I en town PA 180010000 
Oona I nc ; 
Oook, \.(i 11 1 am T. OS 1935 Fl 
332 Fnir.Jay; Kirkwood MO 631 220000 
net ired 
BOO!;, Guy IL BS 19119 rl 
3 19 Co I I Inwood Dr· ; 0<1 l~h i 11 WV 
2~)90 1 onnn 
He t i re c.I 
Borr.hn rdt, Joseph G. OS 197 1 I I 
111 5611 Gat.emont.; Glm s t.erfi cl tl MO 
630 1701JOO 
AT& l -So1.r1.hwr.st.nrn Be l l; J/1 S 111:11 St. , 
Hm 13-lll; St t.oul r. MO ('3 1020000 
Stn ff Mti n<JtJO r 
Uorchcrd i ng , Do11alll A . . Jr . BS 19 75 11 
76 lJu rc ho1> t1~ 1 · ltd; Co t l e!) r.v i I l e PA 
1911?600flll 
con tro l Data co rr; 1032 3 w nono ; 
Ol<J <1 t1onHl r. it.y ()I~ 73 1 ~/0UCHJ 
Sr App l i cnti o n s r119r 
Borcherdi 11~1. llubo1· t I. BS 1rJI/ Fl 
5 3711 l or e s l. r: rl~ Dr· ; lla 7ol wooLI MO (1JtJ l1 ~00011 
Mc flo r111ol I [)1111yl n s; I ' 0 I.lox 'J lf1 ; St. 
Lo 11 i s MO 63 16(iOOfH I fine: rru)r 
Oo n:lw r s , 1rnymo 11LI W. us !I)] :S I 1 
709!.J E I I I r'f Av n ; tlrrnvo r CO ftU22 111JOOO 
lh::t i n~ ( I 
Borgnr, nohur t. M. B~ 1972 r1 
11 7 1 ] Wa rnuc I~ ; (j J' il 11 i tn Ci t.y J I. 
6 2 1Jl100 lltlU 
Po tt.e r (ll!C t r i c ; P O Bo x 111130; S t 
Lou i s MO (1'.i l OJllfJI HJ 
oo 1·y i n i , r r ed BS 1959 r I 
11 !):~ G l ;11J !; t.orw Ave ; ltntldonfiol d N~I 
0003 31lllUU 
RCA ; Prl ncipnl MIJ1· of 1"119 S t. o f f 
Bo n1man, Char l e~; H. BS 1966 fl 
ft52~ 1'1· incess ,Jeu 1111e , NE; /\llwq ue rquc 
NM 87 1 'l ? tlt) IJO 
A 1"&"1 - ~I.Hid i u U tlJ $ ; p 0 Uux ~000 i 
Alb11que rq110 NM B 7 11 5U1101l 
l"echni cn I SU1ff" Member 
Oaring, WI 11 inm I>. MS 1969 rl 
980 Snd<J l r.; F lo r i ssant. MO 6303300UO 
McD0 11 r1e l J IJ(Jllgl u s ; I' 0 IJox 11 26 ; St. 
Char l es MO 63 3010000 
Program Mgr-HI Sys 
Borow iak, T110111n i; G. OS 197'i r i 
765 Gl nymon t.; Ste Gcnovl ovo MO 
6 36 /00000 
Cit i zen s E l ectrf c; 150 Marcllnnt St; 
St.e Oonovlevo MO (1J670fHJ00 
SllJlV [ I ec E119 r 
Borow lt.z , Jer-ro D. US 196/ i:·1 
2205 rn i rp I n In Ave; Oun 1:011 Hn rbo r MI 
1190220001.1 
Nat. I Stnntlnrd Co; 
Bo schert, H1J~c rt J . OS 1950 F l 
163 10 Sl1nnnon Rd; I os r.oto s C:A 
950300000 
Consu It.an t 
Bos/1cnrs, Johnny II. BS 19132 I· 1 
3635 13utt.orf'le l d Ln; Joplin MO 
611801,0000 
[mp r re E I cc : Eng r 
Bos\./e 11 , Pn u I B. US 19 118 FI 
1115 1,artr icl9e Hd; Pitt s f'iold MA 
0 120 10000 
Gone rn l E l oc trlc; 100 P l astics Avo ; 
Pi ttsflc l d MA 01 ?.0 lOUllO 
Con sult Componr.n l.s f.ng r 
Bo s\./r. I t, Robert F. DS 19 116 r l 
Cur rirnt Address Nou dod 
Bo tt, Ma x [ , MS 197 1 F l 
11 Brl xworth; F lorl ssant MO 630330000 
McDon 11el I UoL1g l ns ; P O Box 516; St 
Lou I s MO 6 31660000 
Sec t i o n Chi e f E l ec t ronics 
BouJsun, Cl1a r l es E. BS 1939 Fl, ELEC 
E 1971 
P 0 Oox 3; Marshfi e ld MO 657060000 
Rc t i rad 
Oounds , Dona Id R. OS 1963 Fl 
156 1 Cundl sh Ln: Cl1C SLOl'fl o1 r1 MO 
630 170000 
Mon snntu; Vi ce Pres & 0 1 r or Eng r 
Bourne, Dona I 11 H. BS 1969 I· 1 
23 19 r .1:;t Hoyn l Ct.; S t, Loui s MO 
63 13 l!HHJ(J 
M1:C;t 1 t,hy 111 ·0 ~~ Co; '.\~U~ I n111t,.a~1~ HI.I 
Sui tr. :\ 1111; I an1pn r t. :i 'i60 71lOO(J 
Vic.: e l'n:~ - su ut.l1l ? <l s tnrn HuH 
Bo11rn n r , Hobt.1 1·t r . . J r. BS 1969 r 1 
Bo x (,'.)I; S i I ve n Jrt I n WA 9fi38301l011 
lJ S l~ nvy; tln va l Y11nl -P110 0L SournJ ; 
Urerne1 ·1. 0 11 HA 9RJ 111WHlll L1 1yr 
Bo11ti11, c twr· 1o s H. BS 19 11 9 11 
73711 S Monnco S tr·oet; [ny l r.wood CO 
01111/:'IHHJll 
llr.1. i rn<I 
Oowdcr1, Ht ' LI C:C! CtH' t.i s H S 1 9U~ 11 
11 339 Pont. Or· i vo ; Orid\JCt.on MO 
6J Ol1llfJO UO 
l ntl-ll Corp; L11!1r 
Bowen, ,JllSf;O \I/, .Jr. ns 19119 11 
H L 1 Box Hi ; Dnlll. MN '.J6~ 2 600llU 
Hnt i rnd 
Oowlu ::; , l{unrun. 11 H. ns 1966 11 
111 C.:oornr.t:own Ct ; lln 1011 MO 630tll10000 
So l f l.mp l oyn1I; l'n:;t or / f c;:1ct1c r 
Uovll os, Haymond W. BS 1950 fl 
6:n 1 111 11 011lrn Or· ivc; Mu nt.or 011 
l1l1(J(1Qlltlll(I 
now 1 In, c;n ry I./. BS l 1J 11 r 1 
2901 Mon :i r!Ofi Dr: Sull 1t t i n MU 6~30 1 0000 
l11 ·01l n r · /<:I ~ & f111 !;Ctll ll UOp() C:o ; 
f' I illll. Lll!J I ' 
Dnwl ir1, ./olln IL BS 1rrt 11 I I 
i! '.) 17 l) ;t ll.HI; llt1111·t.n t:A 911l \() [)[)( 10 
r:1n 1n!'nl l: l 1!1: 1.r· l1 : ; Appl lcat.ic111r. Lll !Jr 
13owrnnn, Ct1;1rl es W. B:1 1!169 11 
2~011 Bl'lllll lill l Dr- ; PIHllO rx / 1j() flJO!IO(I 
1 X I ri~a nrnH:11t.:;; 
S r Mu 111hu r· cir 11:1: 11 Stnrr 
Bowm;rn, S;unm: I S. I I I ll S 19'.J 7 I 1 
1/1(111 I 1Jr1i vn 1:; I 1.y [)r; Auh u r·n AL 
3Ml3 11,0IHJ0 
,J ll lhum<11; C:o; 1911 ;• Chul'(.: h S l; 
Nn ~; l1 v i I Io IN '.i l <.' O'.i OlllHJ M ~I!' 
Bo x ll11r·f1 : r, HulHJl't. I, BS 1 9~}9 r ·1 
3 •j l1/ ll :l lli tl ay; St. 111111 :; MO 63 1 1fHIOUO 
C ity or S t. l.Dlli S, MO; 119/ 1 Oak l and 
Avo; SL I Olli !; MO (iJl 111111100 
Mq r - I i ro A I <1 rm 
uoyll , c11111 · 111fi L. n s 19 ~ 1 ri 
190'1 S l!VC!ll Clll l~ r. l>r: l<Jnuwnnd fX 
I /'.i 390IHJU 
l .< x o11; i' l 'i lln11111ar· : ll tH i r.t. nn I X 
771JCJOlllHIU Co rrn t.r !:i t1pu r· l11t.om.Jo111: 
llo y cl, lo1rl s J, BS 19fifl Fl 
6~'9 Nnrt.11 J OI. Ii St ; l'ilou11J x AZ 
o~rn lU(HJIJI) 
Mt>tUll.11 in Ho l I; rnHI ' 
ll t> Z lll't,11, Bt'tu :u A. US 19(19 I 1 
I' O Bo x 3011 l'lat.1?1 111 Drive; 
Mirrllr1v lll n I' /\ ll1 (13 100tJtl 
PA l'OWtH' & t lijll\. Co : Proj [ tHJr 
Orac t1or, Unnn td IJ. B~; 1'J711 r1 
D CICIJ/l !lU<I 
Orncldoe l( , Pnu l r. BS 19/B 1' 1 
Cii-' l~oosc:vn l t. St; St Cl1;11' t os IL 
601 'fllOIHJI) 
F11rm1s [ l 1 ~c t, r lci 10110 Mc: l<on S t; 
nn I.a v I i i 11 GO'.i 1 (J()IHJO 
Sn l cs Ap pl i c:n 1.lo11 Lnur· 
nradi; lww, ,Ju hu .I . HS JfH9 F 1 
curron t /\flt.lrc i;r, Noec l od 
nrndway, Brinn .I . HS 1911 1 I 1 
1619 [ I i z nbot.h ; Hlcl1ita fn l I s ·1x 
7630101100 
llu ll lhurton -Wu l u x ; PO 13ox 9~5 ; Hi c hll.<1 
Fn l l s I X fG:JOl ri o ld Serv i n! Er1gr 
llrndy, llnro l <I F. llS 1961 l"I, [UC [ 1976 
19 11 9 Peppurrel I Dr; St Louis MO 
63 1'16110flfl 
So ul11wu s tcr11 Uul I i 11 2 N Fourt1·1 St; St 
t ou i s MO 63 I u?nnoo Ma r lrn t I 11u Mgr 
l3rn out i n11m, llaymontl L. os 19.1 :s Fl 
Oeceosccl 
Drn\<0 , .11111105 Geel I !JS 1982 r1 
850 S i I ver 11 11103 ; 1to 11 st.on TX 770620000 
I DM; Oer.ign Engr 
Alp/111betical Listing I 85 
Orand , J ohn H. OS 1968 1" 1 
0 0 3 NCWC! ll Or: App l e V<1 l/cy MN 
5 1) 12 lllJ{)IJO 
M:i ~JIHH i c Pcr i rit11-! 1'n l s i -/00 1 Cm11p 111:cr 
Ave- So ; Bloo111i1u1t.on MN 5 1) l1350000 
Mgr l\tlvanr.r.rl Cll lir111n I Dov 
Ora nd, Ho bo rt E. llS 19f8 r 1 
1 1? MeyC! r Hd; He n t z v i 110 MO 63365U U00 
Mr.Donnel I Doug la ~;; P 0 Ro x 5 16; S t 
LOui s MO 63 .1660UtJO Assoc [O\)I ' 
Bra ndn11, Da v id F. BS 1976 Fl , MS 1978 F l 
32 1 SW Cit.II St; New lon KS 6711/~t)OtJO [)c r.rH & r.n; 
Brnndt., [ c.Jw ;1rd Jolin BS 1983 F l 
013/\ S Morri son ; Co l I i11 sv i I l o IL 
(iC? 3 1111flOIJ 
.Jal<nl Moto r s I n c: ; l1(JO W l:Jr·1rndw11y; 
II i ql1 l anti I l. 6 22 1190000 
Ap j i l ic;11.io11 Fngr 
0.ruodt., HulJOr'I. H, BS '1916 F l 
l lJ9 t;1 ·1!il t l'l:tln:;; Lnf'ayo1.1.e LI\ 
/0~\1(111!100 
A11t.omat. l n 11 coromu11icn1.ion s togr; 
su1rr 1 " !Ir 
Bn11 1 ~•0 11, LtL!JlHI H /\, l! S 1 96~ r 1 
911 •,I) Bi I l t1w How; c 11111111hia MO ;~1 1111~,oooo 
Sc: l 1I11mh () r ~1 u 1 · - S n 111J 1.rn10 ~/c s 1.on; John De c k 
f }oC I\ i lllJ lld: c I :1y LOi i c;A 30• ;;?')0 (100 
Mij r 1)11r1; lrn £ i fit) 
l\ra !if~. ll1 !hnr·a l 1 D i .a rlf l (Nun H l 'OW' l l, l>1!hornh 
Dian e ) US 19U l r l 
111;1 1 l t;n/ld111 vn n .: AH ~i 1. I 11 I X IH 7270000 
lllM; 1111011 B11n1c 1. I. Uc! ; Au s tin I X 
·r111;! 70!Hlll l r.!"1. [rHJr 
B1 · a i; h r~ar, Hi 111 :1111 IJ. BS JCJ6'j I 1 
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lln1111111o mJ, I l oycJ M. l! S llJ 1i :! I 1 
II/ Klmh(Jr l y Cl.; Co lllr11;vl ll o II 
(1fl? .1'11JOllll 
tJ !i Air l o1co; 3/ 111. 11 Civi l l' fl \11" Sqcl; 
!-\Cll l. t. A l ll 11 6?.? 3111111110 
Cll I 0 ,. I nu r & I ll V p 111 n 
lll'll fHi ' lluymond ns 1 'J50 r 1 
1>01:0:1s ud 
Uullu i f; , HI 11 ln m llS 1!)611 1 1 
lHl13 IU Y l'111'k tl r; tit Lrllll !i MO 
(iJ 1:'6011110 
A l & l -So111.llwo 1; tur11 ll u l I ; 
s 1.nrr M1111n901· 
lhU: l\WOrt. 11 , S111u .J . J 1· . l\ S !l)lfl 11 
t 'IJ 7 [ /L ii ; Corut.lton;v i I l o MU 6JU30UOIJU 
Nn r1.1-1 1'1?111 I :;co t. Sc lu1n I : rnu I rrnc ho r 
011okor, Amy'-· u s 11Jl'; 1'1 
Suo llobb In s, l\ tny L . 
IJtlOIT, l ornn 7 K. ns 1CJ~711 
0 011 h f 1·nu I n; Sc h u 11oc tudy NY 
1 ~3 11 9/ I Ullll 
H I l.nHu r.u & /\ !i liOC: 111<: ; 
Ch Io f .. r. I 111; I. ll !J r 
011f'1 wr, r:11 r l D. ll S l !J/ I r I 
102 Cot. Lo nwood; Clin t.1111111 11. (i~(Jf.!'JOIH HI 
A!;soi: 11 01: coop; 6 '1 611 S 6 Ll1 !it IHI B>: 
3101 : Sprlnqrlr. 111 II (11'700IHHIO 
UI r .. En g l 111 o r· l 11!1 OopL 
100 / Alphabetical Listing 
Duggin s , G;1ry IL n s 1969 Fl 
Davi s Crk Rt Box 2C ; H Plaln s MO 
657750000 
Southwest True !~ Body Co; P 0 Bo x 196; 
W Plnin s MO 6577~>0000 
Faci I iti~!s [r1gr 
Duke, Calvin H. BS 19119 f l 
505 G rn nd in /\ve; seve 1·11 a Pa r l< MD 
2 111160000 
Arinc Rcscarcl1 Corp; S r En9r 
Duke, Hicllard /\. OS 1973 Fl 
1116 11t19hc s; Mi\ rst'ta I J town I/\ 501580000 
Monsanto-Fi s her Controls; 205 S 
Cen ter; Mars lln 11 Lown I A 501580000 
De s Eng r 
lJu l att, llatr i c k M. llS 1971 fl , MS 19l12 Ml 
288 Por·twind Pl; IJ<i I lwin MO 630110000 
A1&·1-wes tcrn [lectric; 1111 woods Mi 11 
Rd; Ba I I win MO 630 110000 
1nst:a l l at i on Engr 
Du l in , Thornns E. DS 196 1 F l 
11 2211 King Apt 1 89; G ree nv i I I e TX 
75 1101 lHIOU 
Recognition Fqu i p Inc ; PO Box 22307; 
Ua I I as TX / 52~20UIJO 
01111, Me lvin .J. OS 1958 1"1 
612 Mary Ann; Ridgecrest CA 935550000 
Dul 1111 Richrtrcl G. OS 1980 f" l 
5070 Jowne Centre; St Louis MO 
63 1280000 
McOonnf! l I Do ug l as: Po Box 516; St 
Luu is MO 631660000 
Ouncan, Dougla s W. BS 1977 r1 
770 Rivcrdi.llO Or: Clndstone on 
97027.UIJUO 
nnyL11co n; Elec rnyr 
Du11cn n , Kc nnetll J . BS 1970 Fl 
1006 w Wil shington; Hnrri so n AR 
"1260 10000 
An Powe r & Light; 9t 11 & Loufsiarlil; 
Littl e Roel< AR 722030000 IJi!'i.I. SL lpV 
Duncan, Ric hard II. OS 19119 Fl, MS 195 1 D5 
20 12 Ro se Lnne; Ln s Crnco~ NM 
OOOillOUIJO 
US Army; Whit e S1111d s Mi ss il e Rango; 
Hh i te Snnds NM 8fHJ020000 
Tech Dir & Chi e f Scien tist 
Ounc nn , Robert C. OS 1967 fl 
11702 86th ; Lubbock TX 79 11 2llll0110 
Dnvid G llnl Icy & Co; P 0 Oox 9'17; 
Lubboc k l X 79 llO BOOllO Sn l es Rup 
Duncan, Thom;is L . BS 1969 Fl , MS 1970 Ml 
60 1111 0 EI even Mi; S Lyon MI 110 1 760000 
Duncan Di sposal Serv; Se l f l mployed 
Ouncl I, Gl enn k . n s 1951l F l 
1361 Elm Ave; Gl endale GA 9 12010000 
Halpt1 M Pnrson s Co; IOU W Wlllrlllt St; 
Pa s;1deru1 CA 91 121HHHHJ 
Principal P1·oject E loc Engr 
Oun9, Tra n A. BS 19'/7 Fl 
Current Address Needed 
Dunham, Wi I I inm J . llS 1963 fl 
11115 Mi 11 ikin Pt NE; Wnrren 0 11 
111111830000 
Genera l Mu to r s-Pflcknrd E l cc: 
Mgr of lndu st ri~I Engr 
Ounigcrn, Gcrn ld D. BS 1960 fl 
91611 £ Chircu Pl; Tucson AZ 857100000 
Roc\~we l I Intl-Co l I in s Radio; ()unkm11 11n , Steven W. AS 1972 fl 
2N2 10 Highl and Ave; Gl endal e 1-lgts I L 
601390000 
Rockwo l I Intl-Co l I fns Radio; 1100 
Ca l I ins Rd; Cedar Rapids I A 52 11 020000 
Des Eng r 
Dunn, Vernon D. BS 1960 Fl, MS 1972 Fl 
1200 She rbrook Rd; St Chnr l es MO 
633010000 
McDo nne l I Douglas; 2600 N 3rd; St 
Charles MO 6330 10000 Group Engr 
Dunnvatanachit 1 Sur in OS 1970 Fl 
33 Tantaone, Surlwong sc; Onngkok 
Thalland72 
Bangkok Oank Ltd; 9 Strnpa Rd; Bangkok 
Ttrni l and 72 Asst Vice President 
Duoc, Ng11yB11 Q , MS 19/3 I 1 
953ll Ctrn r l ntto; l<nnsn s C ity MO 
6111J 1 ouuo 
D11prco , Jnmer. r. DS 1969 r1 
3'-l529 1Jlrc l1woocf; \o/P. SL l l111CI M,I lj lJlll5fJl_)I)() 
rorrl f.lotor Co; 2000fl .no1.11ndn; Dearhorn 
Ml 1w1 211non11 Hes Fnnr /\ 
Ollrttnd, David S . ll S 1 97~ r 1 
!)tl(JO Ara x C:V; At 1st i 11 TX /ll73 ln00(1 
TX Instrument s: 1?501 Rescn r c h B l vd; 
/\tt S Lin lX ffi75900UU [lee t:nqr 
nurnml, Don I<. n s 196ll Fl, MS 19/9 D7, 
MS 1901 Ml 
? fl'.J9 Pnrn so l 11 1· ; Clles t e rril't l d MO 
6301 7CHllJU 
Mc Oonne l I Dou9111s; P 0 BU Y 5 16; S t. 
I Ollis MO 631660fHIU Sr r11nr 
l)ur'Ll i11, flOllil Id c . ll ~ 19 /'J I 1 
1536 Olm i:>tc:i d l' I : n1:1y1·011 Oii l1 1) ljf){if)f)(JO 
u s Air lon.: n : Air r nrr:o In s t or 
Tcr. h110 I fl~J Y ; Hl'IJ l l'H I. LC! f'S tl ll Arn 011 
l1 511 331J1 Hl0 CnpLfl in 
n11 s i11 , A llJu 1· 1. .J. .Jr. BS 19''11 ri 
7111 Lampl i9t11, I n110; t1n 1e 1wuod MO 
63U l1 ?nont1 
Mc 0011no11 Ocwol11~; ; I' o Box ~ 16; St 
Louis MO 63 166110110 
Du s t.011, l~olrnrl. \4. BS 1969 rl 
2 170 'rli I low Hid!)O Lri; Cllostc rrletd MO 
(110 17111100 
A l" & l -l-lc s t.crn [le1..:trir:; 1111 Homl ~• Mi ll 
lld; Uni l wi11 MO 6JU 110H!lll 
Dt1V<1 1 1 , L l~ i r A. 11 s 19 u, 1 1 
6tl3U llnrt. rorrl; St UHll S MO {i]J]CJ(l(')!)I) 
Vetn l I nb!i; Supnrvl sor 
Dvor s ky , Mi1: / t1W I /\ . BS 19H 1 1 1 
C111 r ·f ~ lll. M ldtA !iS Noudod 
Dz ictl z i1..:, nnnie l A. u~ 1963 11 
POf3oy J11 11; Wlllinrn svl ll o II 
62693fl(lflfl 
St10 I I U i 1-1 lt rr i s Goa I ; I' 0 Box ? 1; 
f I l<lir1 rL 11 62(l311fHHHI [ I or: E n ~J r 
£tt 9un, l/"u.1111;1 s Lugc11e BS 1903 I· 1 
10500 Srnn'~ r s o L; Dot ro i t M J l!B f'2 /ll lfl011 [<1g l1Hon, Ho~a~rrrnry /\.. BS 1 ~0 1 r 1 
Rt 3 126 n11u1 Lm:l< s p11r; Ho l l ywoncl Mil 
206360!11.llJ 
Mc1>011r 1c 11 Oott SJlil !i; I' o 11o Y !.:1 \(1; S t. 
Lou I s MO 63 166tl1 Jtl fl Ass oc [111J r [nkur, ll!Olrli15 H. US l9 1Jll fl 
762 S l eepy ttol low Rd; Brinn; I I f'f' Mnnnr 
NY Hl!j1110(J!lll 
Gl[; 730 Thi rd Ave; Now York NY 
100 1 70000 Adm In I s I. r·n tor 
En son, 1Ju11a Id E. HS 1'Jl19 r1 
71 1 Chlpponclt1 l c CL ; St Loui s MO 
631 2?.nono 
McOonnol I Duug l as; P O Uox ~ l(i; St 
Loui s MO 63 1661JUOO Gro 11p En!JI' 
Ea son, Jnrncs s. BS 1969 r 1 
13 130 Oiomond Ritlgo Ct; St. Lrrnl s MO 
6:113 10000 
/\nllOllSOr-Ollt;C ll; //1 Bll !iC ll Pince; SL 
Lo11i s MO 63 11801100 Sr Proj ec t Mgr 
Ea s t, Oo t1 9 l t1s H. BS 1966 Fl 
1122 1 W Eise nhower Suite 11 ; Lovn l and co 
81153701100 
ER Cast I m: ; 11::i2 1 w Clsen t·1ownr: 
Loveland CO 60~370000 Pres ident 
Eusterwuocl, Mi chne l .J . OS 1973 f l 
11t 1; 11u ss lvl I l e IN 1169790000 
Genera l Mo tors-De l co; Sr Proj Cngr 
En ton, J e rry A. BS 1970 Fl 
PO Bo x 577:i ; lll g ll Point NC 2726 20000 
St Louis Di ocns dn9 Corp; 20 1 Hock Ind 
Pk Rd,; Bridqeton MO 63011110000 
E l ec Lngr 
Enton, Lorry L, 8S 1962 Fl 
·13116 Sprfnuh11rst; f lorl G!i<lllt MO 
630310000 
McDonnc l I Dot1glnr.; P 0 llo x 5 16; St 
Loui s MO 63 1660000 Sr De s ign Eng r 
